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THE   SOLUBILITY  OF  GOLD  IN    CYANIDE  SOLUTIONS. 
By  H.   A.   White  (Member  of  Council,. 


Very  little  research  on  this  subject  has 
been  published  since  Prof.  Christy's  papers 
(Trans.  Am.  Inst.  Min.  Eng.,  1895),  and 
the  two  papers  by  Maclaurin  (Jour.  Ghem. 
Soc,  Vols.  57  and  58),  though  Julian  and 
Smart  in  their  work,  "  Cyaniding  Gold  and 
Silver  Ores  "  (London,  1904)  publish  some 
Bets  of  figures  which  are  obviously  derived 
entirely  from  measurements  of  current 
generated  in  cells,  of  which  gold  forms  one 
of  the  electrodes,  and  have  little  relation 
to  actual  practice  where  the  conditions  must 
be  regulated  by  the  last  particles  of  gold 
which  it  is  profitable  to  dissolve. 

Maclaurin 's  figures  deal  with  plates  of 
fairly  pure  gold  and  doubtfully  pure  potas- 
sium cyanide,  and  were  carried  out  with 
great  skill  and  elaborate  precautions.  He 
does  not  however  express  his  results  in 
figures  which  show  loss  of  gold  for  a  definite 
area  exposed,  nor  does  he  measure  the 
oxygen  contents  of  his  solutions,  nor  even 
the  cyanide  strength  both  before  and  after 
the  experiments. 

The  principle  object  of  the  experiments 
detailed  below  is  to  give  as  much  guidance 
as  possible  in  actual  gold  extraction  and  to 
show  the  results  obtained  in  a  form  which 
shall  be  available  as  a  basis  for  moi*e  elabor- 
ate research.  Time  and  facilities  were  not- 
available  for  strict  regulation  of  conditions, 
nor  for  the  frequent  repetition  of  experi- 
ments which  are  called  for  by  difficulty  of 
securing  stable  surface  conditions  where  the 
interaction  of  solids  and  fluids  is  under 
investigation.  The  complete  examination  of 
this  subject  in  all  its  branches  would  form 
splendid  material  for  a  research  which  might 
occupy  a  suitably  equipped  laboratory  for 
some  years,   and  this  is  more  likely  to  be 

*This  paper  will  be  submitted  for  Discussion  at  ibe  Ordinary 
(leoeral  Meeting  on  the  'J'lth  September, 


undertaken  by  government,  or  by  some 
modern  university,  as  the  results  will  not 
very  probably  materially  increase  the 
extraction  of  gold  or  the  cost  thereof. 

A  subsequent  paper  will  deal  with  the 
allied  subject  of  the  solubility  of  zinc,  but 
attention  is  here  called  to  the  remarkable 
fact  that  though  zinc  easily  replaces  the 
gold  from  aurocyanide  solutions  yei  the  rat< 
of  solution  of  gold  by  cyanide  solution  is 
five  to  six  times  as  rapid  as  that  of  zinc. 
Maclaurin  found  the  relative  rates  of  solu- 
tion of  gold  and  silver  to  be  proportional  to 
their  atomic  weights,  and  the  same  is  true 
for  zinc  if  relative  equivalents  be  sub- 
stituted. 

Thus,   2Au'Zn=394-4/65-37=6-03. 

The  experimental  results  strongly  suggest 
that  the  speed  of  the  reaction  entirely 
depends  upon  the  rate  of  diffusion  of  the 
cyanide  and  the  necessary  oxygen  of  which 
in  practice  the  latter  is  the  more  important. 
The  final  effect  of  the  reaction  is  given  by 
the  well-known  equation:  — 

2Au  +  4KCy  +  O  +  H,,0  =  2KAuCy,  + 2KIf() 


:«4-4  : 

260-44  : 

1C0 

1-000: 

0  6603  : 

U'04067 

T.il  45: 

1-000: 

0  06144 

24  648  : 

16276: 

t-ooo 

Therefore  10  mgm.  oxygen  per  litre  is 
equivalent  to  0'0163%  KCy ;  7  mgm.  oxygen 
per  litre  is  equivalent  to  0-0111  KCy; 
6  mgm.  oxygen  per  litre  is  equivalent  to 
0-0098      KCy. 

An  average  figure  for  oxygen  concentra- 
tion in  this  district  may  be  taken  at  6  mem. 
per  litre,  and  other  things  being  equal  it  is 
not  obvious  that  there  should  be  any 
advantage  in  maintaining  the  cyanide 
strength  in  working  solutions  much  in 
excess  of  0-01 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.       July   1919 


Now  Maclaurin  found  a  maximum  sp 

tction  at  0*25     KCy,  though  his  curve 

is  certainly  very  flat   at  this  point    and  his 

n  content  was  possibly  in  the  neigh- 

of     1"    iii-iii.     per    litre,     while 

rently   n<>  not 

anide  during  the  experiment.     Allow- 
d  putting  the  rate  of  diffusion 

it  is  difficult  to  see  why  any 

gain  can  be  made  in  ii  th<    cyanide 

nd  0*05    .  as  the  formation  of 

I  i  i »        n     aco  rdai  ce     with      Bodlander's 

on  would   work  in  the  opposite  direc- 

Experiments  were  especially  directed 

rda    clearing    up    the     anomaly    thus 

Jed,     and     in     the     neighbourhood    of 

6   in.  ii   per  litre   it    was   found 

•     ■  tion     was 

between    0*020   and    0*030       KCy,    S  dium 

cyanide    -  f    equivalei  gth     actually 

being  I  ly    one-tenth 

1  by  Maclaurin,  but  it  is  con- 
firmed  by  the  facl   that    a  similar  point    is 
lution  of  zinc  and  als 
i    of  cither  pure  gold  or  battery 
bullion    in   solution   made    up    with    sodium 
tal  "    cyanide    strength 
• 
Tin  's  that   no  advantage  can  be 

ned  by  cyanide  strength 

0#025      i  '  ■  er  for  tl  ••  Bolution  <  f 
action  "  in  ext  • 
I :  mil'   sand 

treatment    upon   this  principle  for  the  lust 
nine  I  have  found  very  little 

amp  - 
mprovemenl  in  precipi- 

hile    "  last    drawings  "    have    1 " 

ii-  157  dwt.,  upon 

an  ;>■  f  pine  months'  work   for  each 

The  diagram  of  couj  •■  ol  treat  - 

Is  the 

fad   that   in  tl  •    0*025      KCy  has 

rapid    action    on    the    gold    than    the 

0*05  on,    which     is    actually    pr 

when  0*10  lution  is  pumped 

l  I  think  thai 

tion  of  all  Buch  •  will  suggeal   thai 

this  is  usually  t1 

If  0*028      KCy  is  the  m<  b!   effectiv< 

periments  detailed 
this    would    imply    thai 
diffuses  at    three  times  the  rate  of  Bodium 
cyanide,   bul    a   few   rouj 

this    point    indicate    G  than    that 

of  Nfl  HO.       \'i"  upon   this 

point  are  much   to  1  1.        At    such 


strengths  and  in  p  I  the  usual  alka- 

ughly     equivalent     to    the     N 
the   variation  in  ionisation  of  the 
cyanide  <>r  tic  hydrolysis  to  nonion- 

ised   HCy  could  have  very  little  bearing 

only 
for  p.  Id  or  bullion  freely  suspended 

below    the    level    of    the    liquid,    and    very 
•  nt.  results  aie   found  ting  gold 

leaf,   or  when   the   cold    is   in   contacl    with 
such  conductors  as  iron  or  carbon. 

The    most    effective    strength    when    •_ 
leaf    is    fl<  the    solution    is    shoVi 

l>e  about  *''     KCy.     At  this  very  high  figure 
the    reaction    is    very    rapid,    and    even    the 

ble  layei 

cules    upon    each     surface     involved    could 

hardly   explain   the   difference   found.      1    d<> 

I  owever  how  this  could 

i  in  practice,  though  the  advat 

>  t  draining  dr\   after  each  wash  oi  solution 

ig      rendered      l!l<    I  e     |    1,\  IOUS. 

Experimental. — The  results  are  generally 
expressed    in    milligrai  square    centi- 

metre of  ■  ■•>■  i  er  1 1  iioui  5.    The 

was  carefully  purified  in  the  usual 
manner,  and  compared  favourably  with  the 
cpeck-  cold  supplied  for  bullion  assay  pur- 
It  was  roll.d  dowu  to  about  Hi  nun. 
thickness  and  cut  into  rectangles  1_  ■  1  cm. 
and  therefore 
tion,     it    wa<    annealed    in    all 

al    low   red    heat .     T  ry   bullion 

empL  lly  purified  by  remelt- 

mg  with    nitre,   and  contained    118 
silver  ai  i   17  parts  of  base  metal  per  1,000 
aim   being   to  n  produce  as  nearly  as 
ble    the    actual    metal    &3    it    is   found    in 
■ 

The  gold  leal  was  the  usual  commercial 
article  and  was  assumed  to  1"-  i  280,000 
inch    thick. 

The  zinc  used  was  ordinary  commercial 
sheet,  zinc   •'  lied   dov.  >ul    0*3   mm. 

thick'  2*5x  1*5 

cm  .    and    exp<  >sed    7*5   Bq.    cm.   i 
to  tl 

The  cyanide  employed  v  lected  from 

newly    openo  I     ci  I  um     cyanide 

I. •.ii       K<  ai  from    Bulphur   by 

addil  light    <•■  1 -ad    nitrate. 

then  filtered  and  aerated. 

Temperatun  I  iken  before  and  after 

each  experiment,  but  no  attempt  was  made 

to   hold    .'  •     ■  h    care    was   taken 

to  have  a  identical  in  each  Beries, 

even  ;i-  regards  lighting  of  the  gold  surfaces. 
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The  apparatus  usually  employed  was  a 
series  of  500  cc.  jars,  kept  away  from  con- 
tamination by  acid  fumes,  etc.  The 
exposure  to  solution  was  usually  less  than 
21  hours,  and  in  each  case  the  total  and 
free  cyanide,  alkalinity  as  XallO,  and  the 
oxygen  content  of  each  solution  was  deter- 
mined both  before  and  after  the  experiments 
(the  average  only  being  quoted).  The  gold 
was  weighed  on  a  sensitive  balance  after 
careful  drying.  The  gold  was  usually 
suspended  by  cotton  thread  about  half  an 
inch  below  solution  level,  except  whei*e  con- 
tact with  steel  or  carbon  was  employed. 
when  the  gold  was  allowed  to  rest  upon  the 
carbon  lying  on  the  bottom  of  the  vessel. 
The  carbon  employed  was  carefully  cleaned 
arc  lamp  carbon,  15  mm.  diameter  pierced 
with  five  holes  of  3  mm.  diameter.  The 
two  lengths  of  8*5  cm.  each,  usually 
employed  thus  exposed  160  sq.  cm.  of 
surface 

Where  air  was  bubbled  through  solutions, 
compressed  air,  freed  from  carbon  dioxide 
by  means  of  sodium  hydrate  was  passed 
through  glass  tubes  with  very  fine  openings, 
and  the  air  was  not  allowed  to  impinge 
din  ctly  upon  the  gold.  In  the  experiments 
,vhere  reduced  oxygen  was  used  stoppered 
300  cc.  glass  bottles  were  used  with  a  speci- 
ally shaped  glass  rod  introduced  from  which 
to  suspend  the  gold  plate  by  means  of 
cotton. 

In  certain  very  dilute  solutions  a  brownish 
red  stain  appeared  upon  the  gold  plates,  and 
this  was  determined  to  be  aurous  cyanide 
which  indicates  the  possibility  that  in  certain 
cases,  the  rate  of  solution  of  aurous  cyanide 
in  sodium  cyanide  or  the  diffusion  of  the 
product  may  be  a  determining  factor  in  the 
speed  of  reaction.  If  copper  foil  be  substi- 
tuted for  gold  piate  a  white  stain  of  cuprous 
cyanide  may  similarly  be  obtained.  (Com- 
pare brown  stain  reported  on  gold  (Vol.  VI., 
CM. M.S.  Journal,  p.  110),  when,  gold  is 
acted  upon  by  ferric  thiocyanate). 

A  microscopic  examination  of  the  surface 
of  the  gold  indicates  that  the  action  is  not 
very  regular,  and  in  some  cases  a  hole  may 
be  eaten  right  through  tie    metal. 

Experiments  with  Gold  Leaf. —  Gold  leal 
1  280,000  in.  thick  would  weigh  0'1  15  mgm. 
per  sq.  cm.  of  surface  exposed  while  floating 
on  solution,  or  half  that  amount  when  sunk 
below  the  surface. 

(1)  Solution  entering  slime  boxes,  KC.V 
0-010%  (free1.  KaHO  0'OOP  Temperature 
29'5  C.     Oxygen  6  mgm.  per  litre. 


I   leai   floating  goes  in  00  minutes     -!'>s 
mgm.   per  sq.  cm.   in  2 1  hours. 
Gold    leaf    sunk   goes    in    120   minutes==l*0 

ihl;im    per  sq.  cm.  in  2  I  hours. 
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Fig.    I. — Per   cent    KCy.      Rate  of   Solution    of   Gold 
floated    on     (  yanide    Solutions. 

(2)   Solution  made  up  from  stock  at    18 
KCy,  XaHO  1"08    . 
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1-8 

140'0 

26 

lo-oo 

07 

1-8 

137-0 

31        48-00 

31 

80 
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Gold  leaf  sunk  in  10%  KCy  took  more 
than  1  hours  to  dissolve,  while  the  floating 
leaf  took  less  than  2  minutes. 
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(3)  it     hi     niiii      thick 

solution  exposii 
itioi       I 
in  mgm  per  sq.  cm.  p 


\    iio 

'l  [me 

c. 

•  .1 
Hou 

Solution. 

28.5 

032 

18 

11-6 

7.00 

0-32 

1.5 

22.1 

7.00 

0.5 

24.0 

20.5 

3-50 

1.5 

27-2 

20-5 

3-50 

016 

0.5 

26-9 

solution  with  I  it  tii.-  surface 

<,t  th-  gen  which 

iduallv    H-'-'l    III',   hut    tin-    \  '    rut-' 

..  itii  floal              i  leal  would  make 

pear  thai                     1 1  cle  to  th-' 

diiTii  Even  th" 

en  requii  |uation  I 

would  be  -"{.Til  mgm.  per  litre,  and  in 

titration    did    i   •' 

per  litre 

— 


[nflui  i 
ipon    <  inlil     - 

IlltllHI 

I   >■ 

. 

w 

le    up    l>\    in 
lime    boxes,    w  ith    0  ami 

solution 
per  lit?"      Stoppi 

( in  mgm.   per  litn  t,  i  mined 

nd    att.  r    thi  tneuts    in    all 


Temp.  O. 


- 


I    ' 


21   21  0009  0-010 

21   21  0009  0-010 

21   2\  0-009  0-010 

21-21  0009  0-010 


N    II" 


rrrr~ 

.   Dissolved. 

in. in  -^1 
in. I>1.       hr-.i  pot 
sq.  in 


0-008 

5-5 

0-008 

4.0 

0-C08 

2- 25 

0-008 

025 

5- 49 
063 
056 
0-12 


The    importance  ol    thorough    aei    I 
works  solution  is  thus  very  marked,  hut  the 
influence   on    synthetic    solutions   ol    higher 
cyanide  content  though  certain  is  not  nearly 
as  effective.     In  mam  i  here  it  could 

be    determined    the    i 

sponded  closely  with  the  gold  ed  in 

rdance  with   Eisner's  equation  ab< 

(I))    Synthetic  solutions  were  dej 
■  d    by    boiling    I  the    0*05       K('\ 
5    minutes,    and    cooling    rapidly    whei 
mgm.  still  remained,  or  by  passing  purified 
hydrogen    through     (the    0*07       KCy)    till 
ox'3'gen  remaining  was  reduced  to  0'5  mgm. 
Mixtures   with    ai  lution    were   then 

made. 


Temp    C 


in  p.l. 


Gold, 

infill    pei 
per  -_'4  houra 


19  14 

oos 

4-5 

19  -14 

0C5 

48 

40 

005 

35 

38 

19   14 

005 

24 

3  1 

19 

59 

41 

19  L9 

0  072 

40 

28 

19  1" 

18 

-72 

0'5 
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I '.   pei  ments     were    made     to    determine 
the  ■  the  oxygen 

in    working   solution,    hut    with    -odium    sul- 
and  thiosulphate  it  was  found  that  the 
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former  must  be  present  in  synthetic  solu- 
tions to  the  extent  of  0'010%  before  injurious 
effects  were  obvious,  while  the  latter  had 
no  bad  effect  up  to  0'05%.  Ordinary  work- 
ing solutions  are  not  likely  to  contain  so 
much  of  either. 
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H»  Cv  CARBON    CO  MTACT 
AIRBUBIiLBD    IN    tlBPTH 


STEU.COK  TACT  NlCy 


Temp.  C. 


KCy. 


Oxygen. 
in  p.l, 


Gold  Dissolved. 

mgm.  per.  sq.  cm 

per  24  hours. 


17-19 
17-19 
17-19 


0-120 
0'023 
0'C07 


5"2 
5'2 
5'2 


4-2 
42 
1-8 


(b)  One  piece  of  gold 
pended  in  3  in.,  500  cc.  glass  jars,  and  a 
second  piece  in  each  jar  was  placed  in  con- 
tact with  two  steel  plates  of  total  surface 
36  sq.  cm.  Temperature  a1  start  19  C, 
and  at  finish    22  hours  later,  •_):;-."'>  C. 


KCy  0-02  OOA         O06  0-08  OIO  CJ2 

Fig.     IX.  —  Total     KCy     Equivalent     Percentage: 
Influence  of  Electrolytic  Contact  on  Cold  Solutions. 


Influence    of    cyanide    concentration 

(a)  Free     suspension     and     no     air 
bubbling. 

(b)  Free   suspension    and   steel   con- 
tact    no  air  bubbling. 

(aj    Free    suspension    m    loosely    covered 
300  cc.  bottle. 
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in.  p.l. 

Hold  Diss. 
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KCy 

mgm.  per  sq    cm 

per  24  hr. 
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1 

0"C89 

52 

43 
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5'7 
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55 

5-1 

6'7 

0"014    " 

5-5 

4-8 

4'4 

0'009 

5-5 

38 

2"5 

0'C07 

55 

2-4 

1*3 

0'CC5 

5"2 

18 

0'7 

0'C04 

5-2 

14 

05 

0"C03 

4-7 

08 

0'C2 

0"C015 

4-7 

0-03 

0XC2 

The   alkalinity   varied  in  accordance  with 
cyanide 

NaHO,    the    st<  el    was    rusted    at    strei  ; 
O'OIS      KCy  downwards,   and   solutions 
came    more    and    more    yellow    and    cloudy 
from  0-009      KCy  down. 

Xo  advantage  in  contact  with  steel  ;- 
apparent  at  low  strengths  of  cyanide,  and 
it  is  evidently  advisable  to  remove  finely 
divided  iron  where  low  strength  of  cyanide 
solution  is  employed  In  all  cases  the  loss 
lyanide  was  much  greater  than  corre- 
ded  with  gold  dissolved  and  in  the 
weaker  solution,  in  spite  of  the  free  air 
surface  more  oxygen  was  consumed  than 
accounted  for  by  the  gold.  In  this  way  two 
of  the  disadvantages  of  the  presence  of  fine 
iron  were  illustrated. 


DCPTirl 


004 


0  06         OOS 


KCy  002 

Fig       IV.     [nfluence     of     Cyanide  Strength     on 

Solution    of    Gold.        NaCy    used.  Air    babbled 

freely.     Gold  led. 


Thi   Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         July  1919 


L 


t 


— ~-L       »»D» 


KC/0  0<        o-oi        on        cu 


007  O0». 


\  1 1 1       I 

on   action  "t'   <  yanide 
•ended    *  i • .  1 « 1    or    l.ullion. 

Varying  cyanide  : 

\  •■     bubbled     through     sol 

face. 
Air      bubbled  entire 

depth  of  Bolution. 
Vir  bubbled  through  just   under 
uitli   fin  tubing.     One   pieci 

nded    and    another    i 

■    ■  il  surface 
m      500  3  in.  glass 

•!   to  air  .it    mrfaci        l  •  mperature 
in 


Gold  l> 
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••in.  i" 

in  p.l. 

.on 

■  naion 

27 

40 

158 

32 

43 

121 

32 

43 

104 

3'5 

4  0 

27 

39 

0004 

19 

for  this  with 
ilkalinity  the  air  was  1>1o\\m  through  a 
1  !y  in  addition  t 
usual    NaHO    and    little    cyanide    was    los< 
combined  with  the  gold, 
bubbled     through  tube 

I   playin 
the  :    tube.     <>n, 

bound  a 
■    •  ■  cm 

100  cc    solution 

■ 
I  i  C 

It    is    e\  id(  with    carbon 

increases    the    rai  lution    in 

•  ■.  bul  though  attempts  have 
made  before   t.,  utilise  this  fact  they  have 
■   •  een  successful. 


Gold  D 
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\  jii>. 

mjcm.  ]"-r  iq 

rni   pet  li  hr. 

in  p  l. 

Free 

liOll 

t'clr        t 

0-061 

0  0056 

5-5 

29 

29  2 

0-055 

0*0045 

55 

32 

28'4 

0"040 

0-0053 

5'2 

29 
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0-034 

0-0046 

5'2 

32 

26'2 

0-028 

0-0051 

5-2 

4-5 

15-1 
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5*2 
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5-5 

3'2 

7-5 

00065 

0  0092 

5'5 

3'6 

4'6 

0  0040 

0-C003 

6*5 

1*1 

1-2 

0  0020 

0-0044 

0'8 

0'9 

7      Using     N     '/■'';       solutioi      pre] 
from  11      NaCy  by  addition  of  zinc  sulphate 
and   filtering  off   precipitate.     Dilution   was 
with   Hand  Water  Board  wat< 

With  plates  of  fine  gold. 

i  hi    With   plates  of  battery  bullion. 

With  fine  gold  plates.     500  cc.  solu- 
tion used  in  3  in.  open  glass  jars  bul  i 
bubbled  through.       The  jars  were  kept  in 
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the  dark.  Temperature  25— 18  C.  10  hours 
contact,  one  plate  free  and  one  with  carbon, 
as  in  (6). 


G-  Id  1 

issolved. 

KCy 

XallO. 

( ►xyjjen. 
m.p  1 

liiiiin  persq 

cm.  per  2Jhr. 

Total. 

Free 

(  ai  l.nii 

Contact. 

U'0545 

0'0052 

6'2 

5-2 

9-3 

0  0360 

0  0038 

6-5 

55 

8-4 

0  0320 

0-0038 

6'5 

5"6 

4-6 

0-0275 

0'0046 

6"2 

6-0 

2-3 

0  0230 

0-0C44 

6-2 

5*8 

1-6 

0-0175 

0-0C42 

6"2 

5-5 

2-4 

0  0135 

0-0042 

6"2 

5'0 

l-6 

o-ooso 

0-CC40 

6"5 

rs 

1'2 

0-0045 

0-CC42 

6 -'5 

1-7 

0-5 

3  me  tine  threads  of  ZnCy2  were  observed 
hanging  from  the  gold  plates.  Only  total 
cyanide  determination  averages  are  given, 
as  the  free  cyanide  test  was  uncertain  and 
not  very  different  from  the  total.  The  loss 
of  cyanide  between  beginning  and  end  of 
experiments  in  many  cases  corresponded 
cl<  sely  with  the  gold  dissolved. 

It  will  be  noticed  that  the  freely  sus- 
pended gold  is  even  more  soluble  than  in 
cyanide  of  same  total  strength,  partly 
due  to  high  oxygen  contents  of  solutions. 
Carbon  contact  is  only  helpful  above  0'032 
KCy  strength,  and  is  very  disadvantageous 
at  low  strengths,  in  fact  there  is  obviously 
action  where  the  gold  actually  touches 
tlie  rods. 
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VI. — Total     KCy     percentage  :     Action     of 
Na.ZnCv,    Solutions    on    Battery    Bullion. 


lb)  With  battery  bullion  plates.  Con- 
ditions as  in  7  (a),  except  that  light  was  not 
completely  excluded.  Temperature  27 — 
17  C.     Contact  16  hours. 

The  bullion  plates  were  almost  black  from 
exposed  base  metal  where  much  gold  had 
been  dissolved. 
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Fig.      VII. — Total      KCy     equivalent     Percentage: 
Action    of    Xa  ZnCv,    Solution   on   Battery   Bullion. 
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The  different  effect  of  carbon  contact  with 
bullion  plates  compared  with  tine  gold 
plates  is  extraordinary,  and  compares  with 
the  effect  found  when  pure  cyanide  solu- 
tions are  used  instead  of  solutions  saturated 
with  zinc  as  in  above  experiments.  The 
low  oxygen  accounts  for  small  solution  of 
gold  in  the  freely  suspended  plates,  yet 
curiously  the  maximum  effeel  appeal 
be    found    al    a    higher    strenj  total 

cyanide. 

Discussion   of  Results.— The  experiments 
strongly     indicate     a     maximum    action    of 
cyanide    solutions    upon    gold,    when     free 
from     electrolytic     contact      between     0'02 
and     0'03        K<',\       and     I  eems     do 

adequate  reason  for  maintaining  higher 
strengths  in  contact  with  sand  under  treat- 
ment, where  the  last  portions  to  yield  a 
t  have  chietly  to  be  considered,  and 
these  may  well  be  assumed  to  be  in  contact 
with    quartz  only.      Adequate   oxygen   con- 
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Review. 


Practical  Instructions  in  the  search  for 
and  the  determination  of,  the  useful 
minerals,  including  the  rare  ores.  New 
York:  John  Wiley  &  Sons,  Inc.;  Lon- 
don: Chapman  &  Ball,  Ltd.  Second 
edition,  greatly  enlarged.  By  Alexan- 
der McLeod.     Trice,  8  6  nett. 

Jt  is  the  avowed  aim  of  this  little  hand- 
book  to   furnish   simple,   but   fulk    reliable, 

means  by  which  any  one  can  determine  the 
useful  minerals  without  much  special  train- 
ing. Little  apparatus  is  needed  and  but 
tew  and  easily  obtained  chemicals  are 
required  to  make  the  tests  given.  While 
the  volume  is  for  the  most  part  based  on  the 
author's  own  experience,  liana's  Mineral- 
ogy and  other  well  known  works  are  largely 
drawn  upon  so  that  little  novelty  of  method 
be  expected.  A  chapter  on  secondary 
enrichment  of  ores  is  added  as  a  knowledge 
of  the  principal  features  must  be  useful  to 
the   prospector. 

Tli-'  printing  is  large  and  clear  and  the 
tahles  well  arranged,  though  an  obvious 
improvement  would  be  to  add  the  formulae 
under  the  heading  of  composition  in  the 
main  tallies.  The  notes,  such  as  "  more 
than  twice  heavier  than  quartz,"  under  the 
heading  gravity,  might  well  be  omitted 
entirely,  as  the  specific  gravity,  which  has 
a  meaning,  is  always  given.  Misprints  are 
far  from  uncommon,  and  some  careless 
phraseology  may  be  found,  such  as  the  state- 
ment, ]>.  xxl,  that  molybdenite  and  sulphur 
combine  in  the  ratio  90  of  molybdenite  and 
04  parts  of  sulphur.  As  an  instance  of  the 
misprints  may  be  quoted  "  nucaceous 
heinalite  "  on  p.  251,  for  micaceous  hema- 
tite-, and  on  p.  236  "  silicate  glucium  "  is 
given  as  composition  of  beryl.  "  Fluorid 
and  "  aluminum  "  are  SO  spelled,  and  lead 
is  referred   to  as    "  minimum  "  on    page   38.    j 
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Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

Tab  On,  on  Diesel  Engines. — "  Almost  all  heavy 
tar  distillates  are  suitable  for  use  in  Diesel  engines, 
The  gross  heal  value  of  tar  oils  of  British  origin 
averages  10'2%  less  than  that  of  the  petroleum 
nils  sold  in  tins  country.  bu(  the  increase  in  con- 
eumpti  on  is  net  higher  by  this  amount  for  the 
reasons  that  tar  oil  generally  yields  a  higher 
thermal  efficiency  than  petroleum  oil  (probably  due 
to   its   lower   viscosity),   and   owing  to   the   average    ( 


hydrogen  content  of  tar  oil  being  only  about 

igainsl    a!.. nit     11*5"  ,    for    petroleum    oils,    the 

■  nee  between  gross  and  net  calorific  values 
is  not  bo  ureat  as  with  petroleum  oils.  The  average 
ignition  point  of  tar  oils  is  about  180  C.  as  against 
260°  C.  for  petroleum  oils,  and  it  is  this  difference 
which  is  responsible  for  the  troubles  in  obtaining 
ignition  of  tar  oils.  With  a  normal  tar  oil,  petro- 
leum is  necessary  for  starting  with  compressions 
below  670  lb.  per  Bq.  in.,  but  good  running  is 
obtained  at  over  three-quarter  load  with  a  com 
pression  of  160  lb.  per  sip  in.  Shale  oil  is  parti 
cularly  serviceable  as  an  ignition  oil  with  pilot 
ignition  gear  on  account  of  its  low  ignition  point. 
Sigh  temperatures  of  the  circulating  water  help 
the  combustion  of  tar  oil  to  a  small  extent.  B<  U 
ing  the  cycle  air  lessens  output  of  the  engine  by 
rarefying  the  air,  but  aids  the  combustion  of  tar 
oils.  Advancing  the  fuel  valve  is  a  distinct  advant- 
age. The  best  results  have  been  obtained  with  9° 
advance  when  burning  tar  oil  alon  ,  and  about  5° 
advance  when  using  pilot  ignition  gear  (running 
engine  at  250  rev.).  Mixing  oils  is  of  doubtful 
advantage,  as  it  is  necessary  to  employ  more  than 
half  petroleum  to  obtain  moderately  good  results, 
even  when  oils  are  such  as  will  stand  mixing  with- 
out forming  deposits.  Hot  blast  is  by  far  the 
most  helpful  modification  for  burning  tar  oil,  but 
is  rather  dangerous,  as  it  might  cause  explosions 
in  the  fuel  valve  casing.  The  fuel  valve  face 
suffers  a  little  more  with  hot  blast  than  in  normal 
practice.  Heating  the  fuel  is  useful  from  the  point 
of  view  of  increasing  efficiency  by  reducing 
viscosity  and  as  a  means  of  dissolving  naphthalene. 
Improved  running  on  tar  oil  at  low  loads  is  obtain 
able  by  restricting  the  flame  plate,  but  this  is  only 
at  the  expense  of  the  full  load  results.  Wear  on 
exhaust  valve  is  not  very  serious  with  tar  oils, 
but  is  a  much  more  important  matter  when  burning 
raw  tars.  It  only  becomes  serious  when  firing  is 
uncertain,  and  is  generally  much  worse  when  run 
ning  on  tar  oil  alone  than  with  the  pilot  ignition 
system.  Oils  which  give  an  abrasive  ash  on  igni- 
tion may  cause  trouble  even  when  this  amounts 
to  less  than  0*08%,  but  when  the  ash  consists 
largely  of  sodium  sulphate  (arising  from  washing 
tar  acids  from  creosote),  much  higher  ash  contents 
are  permissible.  Tar  oils  containing  pitch  cause 
many  troubles,  but  it  is  almost  entirely  the  free 
carbon  which  affects  the  use  of  such  mixtures  in 
internal  combustion  engines." — H.  MoOBE,  Diesel 
Engine  Users'   AsSOCn.,   May   '_'•).    191S    [Reprint],    "J  I 

-Journal    of    the    Society    «/    Chemical    In 
dustry,  Oct.  15,  1918,  p.  572a.    '  (J.  A.  W.) 


Determination  of  the  Ash  of  Coal. — "Incinera 

tion  in  a  muffle-furnace  does  not  always  give  the 
same  result  in  the  determination  of  the  ash  of  coal 
as  is  obtained  when  the  sample  is  ignited  over  a 
Bunsen  burner;  the  latter  method  always  gives  a 
higher   result    when    the   coal    contains   much   calcium 

carbonate,  since  this  is  not  decomposed  completely 
and  at  the  same  time  sulphur  compounds  are 
absorbed  from  the  products  of  combustion  of  the 
It'  a  muffle-furnace  is  not  available,  the  coal 
should    be    ignited    over    a    spirit    flame    or    in    an 

electric     furnace.      For    commercial     purposes,     it     is 

desirable  that   the  method   of  determining  the  ash 

of     coal     and     the     temperature    employed     should     be 

prescribed."     II     BrfASTBAUM,  Chem.-Zeit.,   1 01  s.  .;.'. 

92.     Journal  of     the      Society     <>t 

Chemical     Industry,     Oct.  15,      1918,     p.     567a 

I.    A.   W.) 
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1  iOLD      I'.ri  LION      W  III!     «    HLORIN1      '  I  IS 

\  \  Royal    Mint,    Perth,    VVi 

Australia,    a    modification    of    the    Miller    tl. 
method    for    toughening 
bullion   l>\    in-. 11 

It    is  a   1  mum  .  <■   for  the   refiner 

that,   with   vari 
of  bullion,  which  contain  only  j."\<\  and  silver,  the 
final  si  only  a 

short    time;    whereas,   with  bullion   which   contains, 
-  gold  and  silver,  varying  quai 

.  antimony,  •  U  .  the  final 

'  he   refinin  l<  rable 

time,     It     is    in    the    final    Btages    "f    the    chlorine 

major  portion  of  th< 
occur         In    the    literature    of    refining    bullion    by 
chlorine    gas,    only    brief    mention    is    made   <if    the 

•  ion    w  hen    the 
mi  ur      Most  of  the  m  the 

final  the  refining   pn 

Various     tl  experimented     with     t" 

attain    this    objei  t .    the    i  ssful    b<  ii 

l  arc   introduced   into 

the   refining  crucible.     One  is  connected   to  an  air- 
compressor  delivering   at  6  or   7   lb. 

in  .  and  tl ther  to  the  ch 
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When  using  this  method  it  is  found  an 
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t.n  t..i  ily,   it    is 
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parallel     and     close     to     one     another,     often     very 
numerous,     very    narrow,    and    frequently    of 
length.     We    i  ften    find    a    second    parallel    series 
secting    the    first.     Such    deposits    usually    end 
abruptly   along    the   strike,    the   ground    outsidi 
having  been   fissured  or  cracked. 

Another    characteristic    of    many    Tavoy    veins    is 
that    they    diminish    in    both    widths    and    values    as 
lownward. 

Sourer  and  Method  of  Segregation. — It  is  only 
within  the  last  few  years  that  any  interest  has 
been  displayed  regarding  wolfram,  ami  even  now 
no  information  regarding  its  origin  is  to  be  obtained 
from  books.  Certain  theories  were  put  forward 
by  Elie  de  Beaumont  and  Daubree  about  7o  years 
egarding  the  origin  of  cassiterite  in  veins. 
They  were  the  result  of  laboratory  experiments, 
the  whole  value  of  which  depends  upon  whether 
water  was  or  was  not  in  gaseous  condition  at  the 
points  in  veins  where  cassiterite  was  being 
deposited.  Since  cassiterite  certainly  travels  in  the 
fluid  condition  to  veins,  and  since  there  was  no 
known  solvent  to  carry  it  in  the  liquid  condition, 
the  ingenious  theory  that  it  travelled  as  a  gas 
(fluoride  or  chloride)  was  devised,  and  plausibility 
was  lent  by  the  fact  that  these  vapours  are  decom- 
posed by  water,  yielding  the  oxide.  This  was 
proved  to  be  true  in  the  laboratory.  This  theory 
has  been  accepted  ever  since  and  the  name  pneu- 
matolysis  was  coined  to  indicate  all  such  processes 
in  nature.  As  long  as  chlorine,  fluorine,  and  boron 
compounds  accompanied  cassiterite  in  the  veins  in 
ilc  quantity  the  theory  was  quite  credible, 
but  what  are  we  to  do  now  that  Tavoy  veins  show- 
practically  no  chlorides,  little  fluoride,  and  never 
a    crystal    of    tourmaline? 

A  theory  based  on  laboratory  experiments  with 
tin  gave  birth  to  pneumatolysis,  and  promptly 
wolfram,  scheelite,  and  other  associates  of  tin  were 
credited  with  a  similar  origin.  Let  us  take  the 
case  of  wolfram.  I  can  see  no  evidence  whatever 
of  pneumatnlytic  origin  but  much  evidence  of 
aqueous  origin.  Wolfram  was  certainly  in  solution 
in  the  granite  magma  at  its  surface.  We  cannot 
ascribe  its  presence  there,  uniformly  distributed, 
to  pneumatolysis,  nor  is  it  credible  that  water  in 
the  magma  was  in  the  gaseous  condition  at  the 
time  the  wolfram  was  imprisoned  within  it.  The 
same  argument  applies  to  cassiterite  when  occur- 
ring   as   a    primary   constituent    of    granite. 

Our   past   ignorance  of  a  form   in   which  tin  could 
be  transported   in  aqueous  solution  so  as  to  deposit 
terite    in    a    vein    is    no    proof    that    such    does 
not    exist. 

Lindgren.  writing  in  1901  on  '  Metasomatic 
esses  in  Fissure  Veins.'  says  that  '  tin  may 
be  held  in  solution  and  deposited  at  ordinary 
pressures  by  thermal  waters.'  He  quotes  Prof. 
Winkler  as  showing  that  tin  exists  in  granites  and 
other  acidic  rocks  in  some  cases  not  as  cassiterite 
but  chemically  combined  in  silicates  partly  replacing 
silica;    and    he    quotes    also    Verbeck,    who    refers 

hot    spring    in    Malacca   which    deposits    silicons 

sinter  containing,  according   to  an   analysis   by   St. 
Meunier,  91"8%  Si02,  0-5%  Sn02,  0-2%   Fe20  .  and 

:•:>'/      HO.      If     hot     silicioUS     -pun-     water     at     the 

surface   deposits   solids   containing!    0  iterite, 

how     imeh      naae     capable     would     similar     silicons 
be.    at    higher   ten.-  nd    pressure,   ol 

transporting   cassiterite  from   n  veins. 

The  case  of  tungsten  is  even  simpler  than  that 
of  tin.     Few  know  of  the  existence  oi   a  compound 


called  silicotungstic  acid;  its  formula  is  SiOa, 
III  0,  12W03.  Silica  is  ordinarily  insoluble  in 
water.  SO  also  is  tungstic  oxide;  yet  five  pari 
silica  when  combined  with  six  parts  of  water  and 
232  parts  of  tungstic  oxide  yield  this  BUbst 
which  is  freely  soluble  in  water  and  not  decomposed 
by  dry  heat  till  over  350°  C.  The  alkaline  Bilico 
tungstates   are    also    readily    soluble    in    water. 

1  believe  that  highly  silicioUS  water  under  high 
pressure  and  at  moderate  temperatures  is  capable 
of  carrying  both  tungsten  and  tin  in  solution,  that 
this  is  the  agent  which  extracts  them  from  the 
granite  magma  and  transports  them  to  veins,  and 
that    they    do    not    pass    upward    in    gaseous    form. 

Wolfram  and  cassiterite  are  both  found  in  veins 
at  leas!  500  ft.  above  the  surface  of  the  granite, 
and  if  the  result  of  pneumatolytic  action,  we  are 
asked  to  believe  that  over  .">oo  ft.  in  depth  of 
sedimentary  rock  had  been  heated  up  to  a  tempera- 
ture id'  about  Hod"  ('.  There  is  no  evidence  of 
greater  metamorphism  of  the  sedimentary  rocks  in 
fissured    than    in    unfissured    areas. 

The  temperature  at  which  even  cassiterite  was 
deposited  in  veins  was  probably  much  lower  than 
is   generally   supposed. 

To  tin  veins  at  Mount  Bischoff,  in  Tasmania, 
chalybite  (crystallized  ferrous  carbonate)  is  found. 
It  occurs  with  tin  and  wolfram  at  Kanbauk,  and 
probably  elsewhere  in  Tavoy  district,  but  is  not 
easily  identified.  It  is  a  mineral  not  the  result  of 
either  pneumatolysis  or  deposition  at  a  high  tem- 
perature. 

We  have  therefore  good  reasons  for  believing 
that  highly  silicious  water  was  the  agent  which 
leached  tin  and  tungsten  from  the  magma  and  at 
quite  moderate  temperature  deposited  cassiterite. 
wolfram,  and  associated  minerals  in  veins."-  .1.  M 
Campbell.  Mining  Magazine,  Feb..  1919,  pp.  76-89. 
(C.   .1 

MISCELLANEOUS. 


Potash  Availability  tx  Common  Soil  Materials. 

— "  The  common  soil-forming  minerals,  biotite, 
muscovite,  orthoclase,  and  microcline,  show  little 
difference    as    regards    the    solubility   of    their   con 

tained     potassium    in    water':     but     biotite    and    mus- 
■    yield    considerably    more    potassium    to    Bolu 

tions     of     carl ic     acid     than     do     orthoclase     and 

microcline.  The  solubility  of  the  potassium  in  any 
of  these  minerals  is  not  increased  by  lime  in  the 
form  of  calcium  bicarbonate.  Pot  experiments 
have  shown  that  oats,  soya  bean.  rye.  and 
pea  take  up  different  amounts  of  potassium  from 
minerals.      For    example,    the    increase    111    the 

vield  of  the  dry  matter  of  oats  following  the  appli- 
cation of  biotite  is  four  times  as  great  as  with 
microcline  and  m;".,  as  much  as  with  potassium 
sulphate,  whilst  the  increase  with  muscovite  is 
nearly    twice   as   much   as   with   orthoclase.     Analo- 

, -.'results   are   obtained   with   rye.     The   addition 

Donate    <]<><■<.    not    cause    any    material 

increase    in    the  vield   of    dry    substance   or   m  the 
,,,    0f    potassium    removed    from    the    soil    bv 
or    rye     but    whci    used    in    conmnction    with 
a,,  increase  in  tie-  yield  of  th 

bv  aboul  dcium  car 

1 ate    used   in  on   with   muse 

aounced    increase  in   the  growth  o\   the  • 
and    a    smaller    increase    when    used    in 
wit!,    orthoclase    or    microcline.       -  ■""l 

„lW  pi  rod     more     potassium     from     soii> 
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Abstracts  of  Patent  Applications. 

I       I'       B  roadie}        Improvements     in     or 
to  ma<  lui  •  minerals, 

• 

attachment   at   the 
end  of  a  tube  or  ball  mill,  consistii  us  \<> 

fine  enough,   ami    - 
which    would    return    il  • 
nto   the   null. 

725.18.     w    K    Nettle  (1),  P.  Belby  >■:),  .1.   Hlythe 

(3).     I      11      I!  ni-iits    in    con- 

SO  1 1.18. 
application     is    in  ■.••it  i_'ht 

joint    fur    use    in    a    ro<  k    < i r  ill    chuck    using    hollow 

I    in    the    clunk    to 
•    robber  or  other  suitable  material 
Bl    the   drill   shank. 
'<   is   further  cut   away   to  take  a  steel 
•!ic    drill    shank 

and     aacnred     by    I  ;il     I       l.<.lt ,     this    pad     is 

•  ike  about  half  the  width 

robber  rii  pth  of  the  reoeaa  radially 

"f  the  ring,   which 

in  thus  sui  rfnst  the  thank 

home,    m  wiring    the 
joint 


Thomas    Minks    Kitaon.     Improvements    in 

or    r 

ta    in 
furnaoM  of  the  and  parti 

cularly   rach   aa  is   used    for   glass.     The   im] 

its   in   providing   a   pre-heating   chamber 

or     flue,     immediately    al  a    of    th* 

film  U  ••    and    1.. 

than   the   •  it    the 

incoming   air   will    ti  rly   and    al 

: 

the  i  ombuation  i  hamber. 

■  ■   any 

of  the   f'.  tiling 

ipouta. 

1 

in  tt"  I  |9 

■ 

the 
producer   into   the   ret     I  ntrol 

either  bj    damp*  dve 


34.19.     Walter    Hart/    (1  .    8.     H      Ste.  Is      -  .    W. 
\  ttery    finger    Bafety    bar. 

18.1.19. 
This     application     relates     to     improvements     in 
icking    di  -    in    a 

i    Bupport    whi< 
the    finger    in    place    while   carrying    tin-    weight    of 
tamp. 


II      Warburton    (1),    V.    C.    Fairholn* 
-    ick    absorbing    cam    mechanism    for    stamps 
and    other  purposes.     SO.  1.19. 
This  application   refers  to  a   scheme   for  pi 
a    Bpring   supported    hinged    portion    in   the   batter) 

t  with   the   tappet 
and   thus  absorb  or  alleviate  the  shock   of   u 


87.19.      I     M     Draper.     Improvements  ii 

for  the  treatment   of  coal,  i  ami  the 

like.      8.2.19. 
This   specification    describes   a    coal,   els 
washer    tor   separating    impurities,    consist 
.tor  in   which   as  ascendi 
the  lighter  portions  to  an  overflow  sit 
towards  th<  the  apparatus  while  the  b< 

portion.--    pass    down    and    are    discharged    at     the 
bottom. 


143.19.     Emile    A.     Barbel       An     improved     p 

for  removing  the  tar  fr pvroligneous  liquids. 

1.3.19 
This    application     relates    to    the    .-epilation    and 

from  the  liquid   products  obtained 

in   i  .ii  bonising    i  .    •  .  .  ially   in  n 

of     wood 

\    high    cylinder    is    used    which    is   partly    filled 
with  a  dividing  material,  Buch  as  porcelain,  quartz 

The    liquid    to    be    treated     is    allowed    to    enter    the 

top  of  the  cylinder,  and  a   product   sue! 
which  is  a  better  solvent  and  I  ••■!   affinity 

for  tar  than    water,   and    I  .    lowei    density 

than    the    liquid    to    be    treated,    is   entered    at    the 

m. 

rying  with   it  the  tar  is  led 

the  top,  and   the  liquid   n  .ken   off  at   the 

bottom. 


Kimle    A  Bar  bet.     improved    p 
app  ;     pyroligneous 

liquids  derived  from   the  carbonisation.    10.8.19. 
I  In  tea  to  the  tn  itment  of  pyro 

Th.  med  -it   is  I  more  •  omplete 

elnnii  .ml    to   obtain 

lime  m  a  whiter  and  purer lition  than  is  usually 

liable   by  other  known  methi  • 
I  contii  .|  apparatus,  so  i  ombined 

•   •  fully 

i.ed   in  detail. 
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<m>U)-ZINC-CYANIDE. 


By  W.  R.  Feldtmann  (Past-President). 


A  double  cyanide  of  gold  and  zinc  which 
has,  apparently,  not  hitherto  been  recorded, 
can  be  produced  in  two  forms: — 

1 1  When  solutions  of,  respectively,  one 
equivalent  of  ZnCl2  and  two  equivalents  of 
KAut'v.,  arc  mixed  and  allowed  to  stand  for 
s  ime  hours,  crystals  deposit  which,  although 
minute,  are  easily  identified  under  a  low 
power  microscope  as  hexagonal  prisms. 
These  are  nearly  colourless,  with  just  a  per- 
ceptible greenish  tinge.  They  form  slowhj 
in  dilute  solutions:  e.g.,  from  a  mixed  solu- 
tion carrying  ]  of  KAuCy,,  crystals  com- 
menced to  separate  in  halt  an  hour,  but 
c  ntinued  to  deposit  for  at  least  two  days. 


Zinc  Gold  Cyanide, 

Prismatic, 
A. i,/..( -y4(?). 


Zinc  (Iold  Cyanide, 
Pyramidal, 

ZiiAu2Cy4(?). 


Similar  crystals  are  obtained  by  adding 
I  I'M  to  a  cold  cyanide  solution  containing 
gold  and  /inc  in  the  proportions  above  indi- 
cated, until  the  solution  is  just  acid  to 
methyl  orange.  Except  for  the  resulting 
presence  of  free  HCy,  this  amounts  to  the 
same  thing  as  adding  ZnCl2  solution  to 
KAuCy,  solution.  For  KAuCya  is  a  neutral 
salt,  and  it  has  been  found  that  K,ZnCy,,  in 


dilute  solution,  requires  four  equivalents  of 

HC1  to  neutralize  it*,  SO  that  the  point  at 
which  methyl  orange  shows  commencing 
acidity  is  the  point  at  which  all  free  cyanide 
has  been  decomposed  and  the  K2ZnCy4  has 
been  converted  to  ZnCl2  (K„ZnCy4  +  4HCl= 
2KCl  +  ZnCl.,  +  4HCy). 

(2)  If  a  solution  containing  two  equiva- 
lents KAuOy,  is  mixed  with  two  equivalents 
KCy(  '  I  and  then  with  loin-  equivalents  of 
HC1,  heated  to  boiling  point  and  allowed  to 
cool,  and  if  a  solution  of  one  equivalent  of 
ZnCl.,  is  then  added  and  the  mixture  allowed 
to  stand  for  some  hours,  a  slow  separation 
of  crystals  again  takes  place.  But  the  com- 
pound produced  by  this  method  is  found  to 
be  composed  of  hexagonal  pyramids  or  pyra- 
midal combinations,  in  which  the  prism 
Eaces  are  absent.  These  crystals,  also,  are 
nearly  colourless  but,  in  bulk,  have  a  per- 
ceptible grev  or  lavender  tinge. 

The  same  pyramidal  crystals  can  be 
formed  by  adding  to  the  acidified,  heated 
and  recooled  gold  solution  a  cyanide  solu- 
tion containing  zinc  in  the  proportion  indi- 
cated, provided  thai  sufficienl  EC1  is  pre- 
sent to  render  the  final  mixture  just  acid 
to  meth\  1  orange.  If  too  little  acid  has  been 
added,  insoluble  octahedra  separate,  similar 
to  those  referred  to  in  footnote  *,  but. 
carrying  an  appreciable  amount  of  gold.t 

If,  before  the  pyramidal  crystals  have  time 
to  form  in  the  mixed  solutions  described 
above,  the  solutions  are  heated  to  boiling 
point,"  no  pyramidal  crystals  appear,  but  only 
hexagonal  prisms,  i.e.,  the  prismatic  is 
apparently  the  more  stable  form  of  the  com- 
pound. 

Gold  and  zinc  were  separated  and  esti- 
mated gravimetrically  (the  cyanogen  being 
arrived    at   by   difference)    in    both   the   pris- 
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matic  and  tli-'  pyramidal  forms  of  the  gold- 
zinc-cyanide.     The   percei  mposition 

found  to   be  the   same   in   both   ca 
viz.:  69      gold  and   IV  4      zinc,  correspond- 
ing   sufficiently     closely    to    the    empirical 

ila  Au2ZnCy4,  with  69*9  gold  and 
11*6  /if;-  lii  their  general  chemical  char- 
acteristics the  two  forms  of  tin-  compound 
have  no!  been  found,  so  far  as  observed,  to 
differ  materially.  Nevertheless  there  ie  a 
difference  in  origin,  a  difference  in  crystal 
habil  ami  a  consistent  difference  in  such 
slight    tin  the  crystals  show 

in  hulk.  Collectively  these  points  seem  to 
indicate  thai  this  is  a  case  of  isomerism,  and 
no!  merely  physical  isomerism  or  allotropy, 
I. Hi  chemical  isomerism,  possibly  as  between 
AujZnCy,  and  ZnAu2Cy4,  with  gold  as  the 

hi  the  prismatic  form  and  zinc  as  the 
base  in  the  pyramidal  form. 

The  formal  ion  of  t  he  prisma!  ic  isomi  r 
may  be  i  :  — 

ZnCla     2i  \"('\     KCv)    2KC1 

(AuCj  ,/n('\.,  (or  Au2ZnCy4). 
Bui  the  formation  ol  the  pyramidal  isomer 
cannol  be  quite  analogous,  as  ZnCla  is  no! 
acted  on  l>\    IK'\    (on  the  contrary,  ZnCya 

•ompi  sed    bj    HC1).     The   reaction   of 

ition   cannol   therefore  be  : — 

/,,<  I.      2    \uCv.li('M 

2HC1     i  UCy)aZnCy2. 
bul   nia\    probably    be  correcth    represented 
,-i  -    the      ction    ol    aur  cj  anhj  dric    acid    i  m 
XnCl.,  thus  :— 
thus 

/nil      l'H  \ni  ;      2HC1     Zn  \ii_.c.\ ,. 
It   should   In-  noted  t liit   the  reaction   is  an 
incomplete   ope,    bul    the   exact    reason    for 
this  has  nol  been  ascertained. 

In  water,  cold  i  r  hoi .  both  forms  oi 
crystals  are  insoluble.  Thej  arc  slowly 
Boluble      in      Btrong      Boluti  alkaline 

cyanides.  <  lold  1 1<  I.  even  if  fairly  concen- 
trate d,  i  nl\  at  t  icks  them  slow  l\ .  \\  ith 
•  paratii  n  ol  \u<  '\  Thej  dissolve  readily 
in  cold  -  ilutionH  i  I  the  alkalis  and  in 
ammi >nia.  It.  to  the  alkaline  -  hit  i<  n  si i 
formed,  11(1  is  slowlj  added,  zinc  hydrate 
is  precipitated  which,  on  further  addition  ol 
acid,  redi  When  sufncii  nt    lit  '1  has 

been    added    to    render    the    Bolution    just    acid 

t<>  methyl  orange,   the   zinc-gold   compound 
separates  again  (slowly,  it  the  solution  was 
diluted  considerablv),  bul   onl^    in  the  pris 
matic   form,   whether  the  crystals  dissi 
were  prisms  or  pyramids;  i.e.,  the  reaction 
in   tlii—   case    is   once    mor<    between   ZnCl. 


and  KAut  -  diiiin  sulphide  decomj 

both  crystals  with  separation  of  zinc-  sul- 
phide and  f<  rmation  <  i  alkaline  aur<  cyanide. 

The  zinc  sulphide  retains  just  a  tra 

which  can  easily  be  separated  by  treatment 
with  dilute  IK  |  and  filtering,  the  zinc  being 
reprecipitated  in  the  filtrate.  The  sodium 
sulphide  method  ol  decomposition  was 
found  to  be  a  convenient  way  of  separating 
the  metals  for  the  put  analyzing  the 

zinc-gold   compound.      When   digested   with 
a    strong  solution    ol    potassium   <.r   sodium 
carbonate  the  crys!  tls  are  decomposed  with 
ition  of  zinc  carbonate,  the  gold  again 
gi  iic_'  into  solution  as  alkaline  aurocyanide. 
The  crystals  can  be  heated  ■  t  ,    nsiderabl} 
above    the    boiling    point    of   water    without 
undergoing  any  change.        When  the   tem- 
perature   is    gradually    increased    they    first 
cyanogen   and   become  blackened   with 
separated  carbon.     On  further  heating  they 
become    bright    again,    with    a    brassy    gold 
colour,  without  loss  of  crystal  form.     Winn 
the  temperature  approaches  red  heat  a 
den  change  becomes  apparent,   a  red  glow 
•  hrough     the     mass,     the     c<  l<  ^r 
changes  to  a   bronzy  hue.   and  the  crystals 
are  then   found  to  have  fritted  and   lo8<   their 
f   rui. 


Nott  !    i       instance,      one      equivalent      <>( 

neutral      ZnCl       in     solution     diluted      t..     0*1%, 
mixed     wit  ■  quivalenta     K1  from 

alkaline     cai  I ate     or  i  quired 

■  quivalenta     (not     only     four,  ''     be 

supposed        t<>      turn      methyl 

inently  pink.     Evidently,  therefore,  ZnCj 

as  an  alkali  to  the  indicator,  in  t  )i«-  same  sense  that 

KC'y  does.     Trying  successive  additions  of  acid   to 

er   solutions,    other   conditions    remaining   the 

s'lne.   it    was  found  that    up  to  two  equivalents  of 

II<  I    produced    ffect    beyond    decomposing    the 

K<  j      Further  additions,  up  to  four  equiva 
caused   s   separation   of   a   crystalline  precipi 
tate  which  formed  bIowIv  and  is  slightly  soluble  on 
heating  the  Bolution  containing  it      This  preci] 
consisting  of  minute  octahedra,  has  invea 

I      It    m, i\    be  ine   form   ol    Zn<  \  , 

lnit  appears  iust  as  likeh  to  be  M  ZnCy,  in  which 
Borne,  possiblj  irrational,  proportion  <>f  hydrogen 
laced  by  potassium.  <  >n  addition  of  the  whole 
six  equivalents  "t  Hi  I.  these  crystals  redissolve  and 
t  he  solut  ion  be<  omes  clear. 

t  The    II1  ■    formed    prevents   premature   precipi- 
tation of  Au<  v.     It  note  t  hat .  w  hen 
an  acidified  solution  of   KAuC)     after  being  heated 
ir    the    boiling    point,    ia    somewhat    suddenly 
chilled  (if.  say.  the  flask  containing  it  is  held  under 
the   cold    •■                    Aui'v   immediately  separates, 
even   in   the   preset                          HCy,  w  hereas,   if 
the  solution  cools  slowly,  it  remains  clear,  the  gold 
I         turocyanic  acid. 
-  me  well   washed  crystals  gave  a  zinc  to  gold 
•     lb. 
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H.  A.  White.— Tahle  of  Solubilities  of  Oxyfjni  in  Water. 
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«../'  nee     and     <  'ontril         ■         i  'on- 

AVAILABLE    LIME. 
I  It.  ing  been  ;iw  ,-i\  i  r  some  time  I  m 
my  chance  of  discussing   Mr.    Meikle John 's 
paper  on  the  above  subji 

However,  the  particular  thing  I  want  to 
call  attention  to  is  the  question  oi  COa  in 
the  distilled  v  lissolve  the  Bugar 

and  lime.  Mr.  I-'.  W.  Watson,  on  p.  25  I 
of  the  Ma,>  number,  suggests  thai  the  effect 
(;t  the  CO  n  <\  !><■  destroyed  l>\  neutralising 
the  water  with  NaOH  using  phenolphtha- 
lein  for  the  end-point,  but  I  wish  to  point 
diit  to  him  (what  he  knows  perfectly  well 
already)  thai  this  end-poinl  is  at  NaHCO  . 
N  CO  and  thai  therefore  when  (  a'  • 
i-   ad  he   Nfal  l<  '< >    the  products  are 

i     CO     and    \a<  >1 1 .    onlj    one    molecule   i  t 
the  latter  resulting,  whereas  the  I     (|  corre- 
sponds    to    two.     The    lime-valuation     will 
therefore  be  low.     The  correel   procedure  to 
di'st  n      CO    in  water  for  t  his  purp<  «e  is  to 
add  twict   an  much   NaOH  as  is  required  to 
give    the    phenolphthalein    end-point,    thus 
converting  the  COa  into  Na  ,( '( ),,  which  when 
treated   with   lime  does   ool   destroy  any    of 
luble  alkalinity.      \s  Mr.  Watson  says, 
acid    i-   worse   than    phenolphthalein 
for  this  purpose,   and   it    is  a   pitj    there   is 
no   indicator   which    will    tell    Bharply   when 
1  I »      i-    completely     formed    and     free 
\'a(  >l  I  c<  mmences  to  be  presenl . 
The    <  nly    other    improvemenl     I     w< luld 
■nt  d(  \\  n  t  he  amounl  of  w  ater 
used.     I    think    thai    250   cc.    i  i    8      sugar 
s  liit j . ,11  will  give  truer  results  than  1,000  cc. 
•    2        ugar.      According    to    the    table    in 
Seidell's    Solubilities,    there    is    no  diminu- 
tion   of    t  he    solubility     i  f    lime    in    sugar 
as  the  latter  is  incr<  am  d,  t  he  diss<  Ived  lime 
being    27*5      of    the    KUgar    presenl    over    b 
\\  idi  This  means  thai   a  ci  mpound 

K      1 1    i  i  foi  med,  possessing  a 

high     solubility,       Consequently     the 
•  sugar  in  the  solution  will 
make  the  lime  dissolve  quite  I 

•I  \mi  s   Mom. 


Notices  and    Abstracts   of  Articles   and 
Papers 

CHEMI8TRT 

I >i  im:mi\ \ii.i\  oi  Smali  Quantities  oi    Nitrites 
AND    1 1  'i  i'i:."  en     I'ei  I'!,,-    bromine 

usually  employed    i  r  tl xidation  of  the  sulphur 

presenl    in    thio  to    be 

estimated  as  barium  sulphate,  maj   be  conveniently 
ed    by    nil  i  i<     acid    and    sodium    nitril 
of  thioi  j  in.it.-  solution  mixed  with     I 
water  was  added  2  cc.  oi  ited  niti  ii 


the  liquid  being  heated  over  a  small  flame,  and  a 
solution  of  1  _'in.  of  sodium  nitrite  in  20  cc.  added. 
drop  by  drop  and  with  stirring,  before  tin-  tem- 
perature  reached  about  60c  C. ;  the  solution  was 
then  heated  to  boiling  and  barium  chloride  added 
immediately.  Percentage  ol  thiocyanate  thus 
found  in  solution  was  6*15,  whilst  with  bromine  the 
was  6'18. 
The  following  reagent  gives  a  hi l-red  colora- 
tion with  a  nitrite,  the  reaction  being  capable  of 
detecting  about  1  part  of  nitrite  pei  200,000,01 
solution:  to  100  cc.  of  the  above  potassium  thio- 
cyanate solution  are  added  0'5  ^m.  of  crystallised 
.-  Bulphate  and  2  cc.  of  pure,  colourless  nitric 
acid  diluted  with  an  equal  volume  ol  water,  the 
liquid  being  then  Btirred  until  the  ferrous  Bulphate 
is  completely  dissolved.  Two  cc.  of  the  reagent  is 
added  to  25  cc.  of  the  solution  under  examination. 

■  "ii.    tl gh    less    intense,    is   given 

by  hydrogen  peroxide  (1  :  30,000,000),  potassium 
persulphate,  and  probably  other  compounds  of  the 
if  hydrogen  peroxide,  hut  not  by  chlorates  or 
perchlorates.  With  hydrogen  peroxide,  the  maxi- 
mum  coloration    is   reached   almosl    instantai usly, 

but  with  nitrites,  Blowly  and  with  characterise 
striation.  If  the  reaction  is  positive  and  the 
coloration  does  not  change  at  all  when  the  liquid 
is  heated  rapidly  to  boiling  with  hydrochloric  add 
and    urea,    hydrogen    peroxide    is    present,    hut    no 

nitrite,     and      the     peroxide     may     easily     he     deter 

mined   colorimetrically.     If  the   reaction   is  positive 

and    the    liquid    1 mes    paler    but    not    colourless 

when  boiled  with  hydrochloric  acid  and  urea,  both 
nitrous  acid  and  hydrogen  peroxide  are  pri 
the  former  in  excess.  It'  the  reaction  is  positive 
and  the  col, .ration  disaopears  or,  rather,  becomes 
similar  to  that  obtained  with  distilled  water,  on 
boiling  with  hydrochloric  acid  and  urea,  only 
nitrous  acid  or  exi  ess  of  this  and  a  small  proportion 
le  may  be  presenl  \  Quari  iboli, 
Gaz.  Chitn.  Hah.  1918,  '-.  I.  102-111.  Journal 
<>f  thi  I  Chemical  Industry,  Dec.  16,  1918, 

p.  731a.       \     \\ 


[lsemannttb.  "  A  considerable  deposit  of  molyb 
denum  ore  has  been  found  near  Ouray,  Utah.  It 
indstone  containing  ilsemannite,  a  blue  com 
pound,  Boluble  in  water,  to  which  the  formula 
MoO  i  M  ' '  ■  II  ' '  i-  (riven.  Lead  and  -  a  i  idiom 
are  al  ilvsis  of  an  aii  *  1 1  ied  simple 

SiO„     1*35        Fe.O       12  27      V1.0„    l 
TiO  .  MgO,  1*22      MoO  .  ; 

of   sulphur  as   SO  .    I'll        moisture.  nit  ion 

irlt  blue  solid  obtained  from  the 
water-soluble  portion  contained  23'85'  of  molyb 
denum  as  MoO  and  38*5  SO  The  blue  com 
pound   was  extracted   with  ether   in  a   hydrochlorii 

solution     and     the'     molvhdenum     occurring     as 

determined  by  titration  with    V   l'1"  perman 
The   tot  al    molybdenum    was   obtained    h\ 
fuming  with  sulphuri  the  solution 

through  a  Jones'  '  reductor'  (see  Mellor'a  '  Quan 
titative  Inorganic  Analysis,'  1913,  p.  190).  The 
molybdenum   maj    tx  I   from   the  ore  wit*i 

dilute     Acids,      dilute     alkali      c  a  I  hoiiat  es     and 

alkalis,   and   by  mall   amount    of 

the  reagents  followed  by  a  water  leach.     The  best 

» i .  1  i  1 1  _:  to  an  extent  ion  of  about  V| 
of    the    molybdenum,    were    obtained    with    a    rold 

h     followed     by    hot     treatment     with     IS' 

sulphuric    acid    or    hv     treatment    of    the    ore    with 

1  ,  "      II      |'      V  w.  \  \ .    <  7m  m.    ■""I     V- 1. 

1918.    '■''.    186-190.     Journal  of  tin    ^ocirtv  ■■' 

Chemical  Industry,  Oct     16,   1918,  p    589a    [A    W  | 
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The  System  Lime-Alumina-Silica  in  its 
Relation  to  Portland  1'ement,  etc. — "The  author 
gives  a  brief  review  of  the  present  state  of  know- 
ledge in  regard  to  the  ternary  system  CaO -Al  ,<>,- 
SiU2,  and  its  relation  to  blast-furnace  slags  and 
Portland  cement,  based  principally  on  the  results 
of  recent  investigations  at  the  Carnegie  Institution, 
Washington.  Blast-furnace  slags  and  Portland 
cements  occupy  only  small  regions  in  the  triangular 
diagram  representing  the  complete  ternary  system. 
Johnson's  work  on  blast-furnace  slags  is  referred 
to,  and  the  differences  obtaining  in  blast-furnaces 
using  charcoal  and  coke  respectively  are  pointed 
out.  In  furnaces  heated  by  coke,  the  sulphur  in 
the  latter  necessitates  the  use  of  more  lime 
(CaO  :  SiO.,  =  15  :  1)  as  flux,  and  a  corresponding 
rise  of  about  200°  C.  in  the  flowing  temperature 
of  the  slags.  Calcareous  slags  are  of  low  viscosity 
compared  with  the  viscous,  tough  silicious  slags. 
The  temperature  at  which  calcareous  slags  flow 
freely  is  only  slightly  above  their  softening  point  ; 
silicious  slags  require  a  difference  in  temperature 
of  200°— 300°  C.  If  the  silica  content  is  increased 
to  37%  (CaO  :  Si02  =  l-35  : 1)  the  slag  flows 
readily  at  a  lower  temperature,  but  the  metal  is 
not  desulphurised ;  if  the  silica  is  reduced  below 
32%,  both  the  furnace  temperature  and  the  amount 
of  slag  must  be  increased.  Thus  increasing  the 
proportion  of  lime  beyond  a  certain  limit  does  not 
further  improve  the  desulphurisation,  the  increased 
basicity  being  more  than  counterbalanced  by  the 
greater  '  stiffness '  of  the  slag.  Portland  cements 
of  good  quality  are  comprised  within  the  lines  in 
the  triangular  diagram  representing  3CaO,SiOn, 
SCaO.AUO^,  and  2CaO,  SiO,.  Portland  cement 
made  from  pure  materials  and  burned  at  a  suffi- 
ciently high  temperature  would  consist  solely  of 
these  three  substances.  In  commercial  cements, 
the  natural  impurities  in  the  materials  result  in 
free  lime  or  free  5CaO,3Al,03  being  present,  to- 
gether with  small  quantities  of  magnesia,  iron 
oxide,  etc.  As  no  ternary  compound  is  present  in 
the  area  of  the  triangular  diagram  occupied  by 
cements,  the  theory  of  Janecke  and  others  that 
Portland  cements  consist  chiefly  of  alite  (8CaO, 
Alo0.,,  2810.,)  and  other  ternary  compounds  is 
untenable.  Rankin's  work  on  Portland  cement  is 
reviewed  and  the  following  summary  of  the  com- 
pounds formed  in  the  production  of  Portland 
cement    is    given  : — 


Composition  of 
C'm^nt.       raw  mat*  ria's. 


Constituents 
Burning  in  finished 

temp.  cement. 


Chemicalh  fCaO  (>s  J  1  i'2CaO,  SiO., 

pure  '  J  \]J)  SO  -I650°C-  3«'aO,  SiO., 

•23  6)  I  3CaO,  AloO.. 


cement 


White 
cement 


Commer- 
cial (grey) 
cement 


SiO, 

CaO 

ALA. 

SiO., 

MffO,    Fe./>    . 

Na20,  K,o 

CaO 
A  LA, 
Si02 

MffO,    Fe.O.. 

N.i.o,  K.,(), 
SiO., 


66  2"! 
250V1525' 


4 

33-: 


•El 

2-2  -4  I  1425* 

J 


(2CaO,SiOs 
Cj3CaO,  Sio., 
|3CaO,  A  LA. 
I  Trace  CaO 

r2CaO,Si02 
3CaO,  SiO., 
3CaO,  ALA 
Trace  CaO, 
CaO, 3Aln 
and  ferrile 


If  the  clinker  is  insufficiently  burned,  there  will 
be  a  deficiency  of  3  CaO, SiO...  The  tricalcium 
silicate  appears  to  be  the  most   valuable  constituent 

of    the   cement  ;    the    dicalcium    silicate    hardens   too 


slowly  and  the  aluminate  too  rapidly.  As  the 
temperature  of  formation  of  tricalcium  silicate  is 
about  1700°  C,  it  is  desirable  to  find  some  flux 
by  means  of  which  it  can  be  produced  at  a  lower 
temperature  ;  ordinarily,  calcium  aluminate  appears 
to  have  this  effect.  Rankin  has  suggested  that 
the  substitution  of  iron  oxide  for  part  of  the 
alumina  may  lead  to  important  industrial  develop- 
ments, and  the  author  suggests  that  an  investigation 
of  the  properties  of  the  iron  Portland  cements  is 
also  desirable."  — 15.  Neumann,  Stahl  u.  Eisen, 
1918,  88,  953-960.— Journal  of  tin  Society  of 
Chemical  Industry,  Dec.  31,  1918,  p.  770a. 
(A.    W.) 


Metol,  Sulphate  of  N-Methyl-p-Amidophenol. 
— "  Crystallizes  from  water  in  colourless  needles 
which  under  the  microscope  appear  as  six-sided 
prisms  having  roof-like  ends.  When  a  solution  of 
mercuric  acetate  is  added  to  a  solution  of  the 
salt  the  resulting  solution  assumes  an  intense  purple 
coloration.  This  colour  comes  gradually,  about 
three  minutes  elapsing  before  the  full  colour  is 
developed.  In  solutions  of  '  Metol '  stronger  than 
1 — 1090  the  production  of  the  colour  is  accom- 
panied by  the  precipitation  of  beautiful  scales 
which  were  found  to  be  mercurous  acetate,  and 
the  colour  in  this  concentration  is  best  described  as 
being  very  similar  to  that  of  ordinary  grape  juice. 
The  formation  of  mercurous  acetate  would  indicate 
that  the  colour  is  an  oxidation  product.  The 
colour  observed  by  Clark  upon  treating  '  Metol  ' 
with  a  solution  of  ferric  chloride,  is  no  doubt 
also  produced  by  oxidation  of  the  amine,  but  the 
colour  caused  by  mercuric  acetate  is  many  times 
more    intense. 

Hydroquinone  and  the  salts  of  p-amidophenol 
give  no  colour  at  all  when  treated  with  mercuric- 
acetate,  and  since  the  colour  is  developed  by  a 
very  small  quantity  of  '  Metol  '  (a  solution 
1 — 100,000  giving  a  very  good  intensity)  this 
reaction  might  be  used  to  estimate  the  compound 
colorimetrically,  and  some  experiments  with  the 
Schreiner  colorimeter  gave  promising  results." — 
R.  N.  Harger. — Journal  of  the  American  Chemical 
Society,   Feb.,    1919,   p.    276.     (H.    A.    W.) 

[Editorial   Note. — This   reaction  cannot  be   used   to 
detect    mercury    in    cyanide    solutions.  ] 


Fuel  Economy. — "The  Electrical  "Review  of 
Chicago  states  that  coal  conservation  to  an  astonish 
ing  degree  is  the  result  of  the  discontinuam 
24  privateh  operated  plants  in  Chicago,  and  the  con 
sequent  operation  of  their  systems  by  central  station 
service.  The  estimated  saving  in  coal  occasioned 
by  this  change  reaches  the  excellent  total  of 
54,840  tons  a  year.  By  these  plants  taking  over 
central  station  service  a  total  dailv  requirement  of 
2.172.000  kw. -hours  has  been  added  to  the  Com 
monwealth  Edison  Co.'s  operating  system  a  figure 
that  approximates  an  addition  of  nearly  17,000 
h.p.  In  addition  to  the  above,  the  power  division 
of  the  Commonwealth  Edison  Co.  has  closed,  since 
1st    January    some    is    contracts    calling    for    Laree 

installations     on     the     company's     lines.  The     est  1 

mated     annual     coal     saving     made     by     these     plants 

using    centra]    station     service    is.    approximately, 

100.545  tons.  Tt  also  means  a,  service  addition  of 
8.190,000  kw.  hours,  or  17,663  h.p."  Indian 
Engineering,   Dec.   7.  1918,  p.   317.     (J.   A.  W.) 
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.ii'i/iM.  Water  ro  I  'i:i  s  i  n  i   Pipe  <  'obbj 
*■  No  new   work  was  undertaken  in  the  past  year 
on  the  application  of  the  deoxidation  princi] 

ii  ii:  pipe.     Howi  . •  r.  the 
■  nt  into  i ' 
men)    installal  ion  I  .  idized 

have  been  re  examined.    The  follow- 
I    from  a  report  of  tin-   Pittsburgh 
I.       i  itory   summarizes   the   results  to  dal 
the    pipes    included    in    this  finally 

lengths,  2  in    uncoated    black 

and    'Jin.    wrought-iron    uncoated    black 

tallation    was    n  -     •  tnber   22,    1916, 

mi    which    date    it    was    firs!    put    into   Bervice.     '*" 
December    24,    }'.<17.    the    pipe    line    was    reopened, 
and    the    wrought-iron    pipe    and    Bteel    pipe 
found  to  be  practically   uncorroded  aftei    more  than 
one    ;•  ervice.        Their    inner    Burfaces    were 

ed   with  a  soft,  black  slime.     Oxygen  removal 
by    tin-   deoxidizer   had   at   times    been    incomplete, 
:     the    low     temperature    of    the 

ion    had    resulted,    during    this 

ti ,    in   perforation   of  duplicate   pipes   in   pari    of 

the    same    >  < » » t  water    Bystem    unprotected     by    the 
dizer. 

Samplei    of   tin-  zinc  and   brass   which   had   1 n 

in    the    Line    for    12    days    Bhowed    practically    no 

mples    in    tin'    unpro- 

pari    of    the    hot  water    line    Bhowed    pitting 

solution  of  the  zin<    constituent   of 

the    brass,    leaving    metallic    copper    at    the    edges 

of  the  brasi  samples.     The  zinc  and  brass  specimens 

pal    lii.  1.    into   the   1  i m-.   and    riveted    couples 

I   and   brass 
placed  in  the  line,     <  topper  rivets 

'»n  January  '■'>,  1919,  after  tv  rid   12  days 

the    condition    of    the    pipes    in    the 

deactivated  hoi  water  line  bserved,  and 

found  tn  !■  that  it  was  decided  to  continue 

tin-    teal    for   at    lea  year.       The    pipea 

showed  th<  Fl   black  coating,  ami  there  was 

dence  "i    pitting,   even   where  the  steel   pipe 

ntad    with    a    brass    union,    a    condition 

i r able  to  rapid  corrosion  by  electrolytic  action. 

The  specimens  already   mentioned   were  rem 

ent  t.i  the  laboratory   t'i  detei  mine  theii 

in    weight    and    general    condition.        The    relative 

■  if  weigh!  in.:      The  zinc  plate  had 

the  deactivated   water,  In  about    12  months, 

only   1     ,  as  i  ompared    ■  ith    10       in  the  unt ! 

ime   line,     The   brass   pi  ites,   during 

t  han     "I         in    the 

i  wit  Ii  nun  e  than  1 

in  the  urn  lii-  in  the  line. 

teel  in  t  he  1 1\  eted  I  teel  i  ouple  lost 

about    16         i.     tin 

entire!)    corroded    awaj    in   the   untreated    water   in 

1       '  el    and 

n  the 
n    the    nn 
ed  by  coi  i 
re   the  end   "f   the    12  months' 
Removal  "f  thi  the  Spi         d       idizer 

t    hindering   the   corrosion   of 
lit  iron   and    - 1 •  ■ . •  1    J.  •    )wi> 

line      In  t  he  me  ml  ime, 
me   iron   and   steel   pipe   ' 
b)    pitting   m   leas   than   a   year   in   an   nnpi   •■ 
if   t  In'   -  ime   hot  ••  iter  line 
The    plant    ;it    the    Irene    Kaufmann    Settlement, 
Pittsburgh,    has   now    been    in   use  continuously    for 


\n  analysis  of  the  water  shows 
the    same    percentage    "t    oxygen    removal    at 
found    when   the    plant    was    installed. 

Interesting  dat  btained   at   the   inspection 

this  month,  from  test  plates  of  zinc  and  some  i 

■  I   riveted  to  copper  and  brass  plates.     These 
ill   weighed  and   inserted   into  hot-water  lines 

carrying  about  the  same  volumi 

vated  almiit    1>    iiiuiitlis.   and    a   greatlj 

weight  for  the  zinc  and  b 
in    deoxidized    water    was    noticeable.        Tin 

ii   in   this   water   was   reduced   on   the  av< 
tu  about  7      of  tin'  amount  found  in  the  raw 
mi    that,    with    a    larger    plant    and    more    | 
deoxidation,  still  better  results  might   1»-  expected. 
There   has   been   considerable   trouble   with    some 
pipe    with    ordinary    li"t     water,    owing    to 
opment   of   porosity  and   leaks,  which  are  first 
manifested   by  a   white   incrustation  on  the  outside 
of  the  pipe      In  galvanized  pipe,  the  zinc  diet 

rapidly,    and    in    tins    way    protects    tli<'    iron,    but    the 

protection  is  good  for  only  tw ■  three  years  under 

conditions  in  which  I  moderatelj 

So  it  appears  that   the  brass  pipe  will  be  prot 
in    practice  by   the   removal   of   free  oxygen   almost 
as  much  as  galvanized  p 

It    is  of   practical    interest    to   note   that,    in   the 
three  years'  trial  which  this  Bystem  has  unde 
the    oxygen    removal    has    not    been    complete,    ye! 
there    is    nn    perceptible    action    of    the    deactivated 

■  ■ii  unprotected  iron,  Bteel,  or  brass  pi]  i 
considerable   amount   of    hydrogen    has   been    found 
in  this  water,  between  which  and  the  free  o 
Mime  proportionate  ratio  would  seem  to  exist,  which 
inhibits   corrosion."     1       V    Speller.     Engim 

and    Mining    Journal,     March     15,     1919,    p.     Is" 
II     A     \\ 


METALL1  ROY. 


Coal    I  h  - r    Firing  oi    Bi  tsi    Fi  an  ices     "  The 

increase  in  the  price  of  coke  in  the  lasl   few 

.mil    the   evei  pressing   demand    for   lower  smelting 

have   led   the   metallurgist    to  try   pulverised 

coal    in   the  blast    furnace.      The  experiment!  have 

been  »ful     that     there     is     every     i  •  .is,  oi     to 

believe  that  the  blast  furnace  will  regain  its  former 
place  in  the  Bmelting   industry   and   again   p> 
aerioua   rival   to  the   reverberatory. 

When  cuke  is  introduced  into  the  blast  furnace 
with  the  ore  and  flux,  it  is  partially  consumed  by 
the  surplus  oxygen  of  the  blast  before  it  reaches 
the  point  when-  it  is  most  needed.  Even  in  rare 
instances,  when  the  oxygen  delivered  at  the  tuyeres 
ly  all  combined  with  the  sulphur,  iron 
and  carbon  in  the  lower  part  of  the  furnace,  the 
hot,  ascending  sulphur  dioxid 
contact  with  hot  coke  above,  are  decomposed  and 
the  coke  consumed. 

The  Logical  pi  for  the  introdut  tion 

uf  fuel  is  at  the  bottom  of  the  i  little  above 

the  level  "f  the  molten  slag  in  the  crucible.     This 
condition  is  secured  in  coal  <ln.-t  firing. 

I'.,    the   introduction  of  coal   with   the   Mast,  the 
ibundance  n   in   intim  I    with  the 

iniel\   divided  coal,  ensun      I     complete  combustion 
at   a  point  a  Little  above  the  level  of  the  tu; 
and.    consequently    the    utilization   of   all   the   heat 
i ted.     It   has  been   found  in  practice  that   the 

roal  i ssary  to  keep  the  fun  d  running 

condition   is  only  55'      of  the  coke  used  mi  the  same 

The  furnace  runs  mon   smoothly  and  gives 


Aim.  l'Ji'J 
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less  trouble  with  crusts  when  using  the  coal.  No 
coke   whatever   is   used   except    for    '  blowing-in.1 

In  the  blast  furnace,  the  fuel  maintains  the 
temperature  at  which  the  various  reactions  take 
place,  and  supplies  the  reducing  agent  in  roasted 
ore  smelting.  The  substitution  of  coal  dust  for 
coke  does  not  seem  to  make  any  material  change  in 
the  condition  of  the  lower  part  of  the  charge,  nor 
alter  the  character  of  the  slag  or  matte.  In  the 
absence  of  coke,  however,  the  sulphur  of  the  in- 
completely-roasted ore  takes  the  [dace  of  carbon 
in  the  reduction  of  Fe.03  to  FeO  and  makes  for 
greater   concentration. 

It  has  not  yet  been  demonstrated  that  coke  may 
be  entirely  dispensed  with  in  lead  smelting,  or 
that  carbon  monoxide,  from  coal  dust  in  excess  of 
what  the  blast  is  capable  of  burning  to  carbon 
dioxide,  will  prove  as  satisfactory  a  reducing  agent 
for  lead  oxide  as  coke. 

All  coals  are  not  suitable  for  the  manufacture 
of  coke  ;  but  almost  any  coal  may  be  used  in  the 
blast  furnace.  It  is  possible  that  peat  or  any  other 
carbonaceous  material,  capable  of  being  pulverized, 
may  be  successfully  employed." — T.  W.  Cavers.— 
The  Canadian  Mining  Journal,  Feb.  12,  1919, 
p.   82.     (C.  J.   G.) 


MIXING. 


Sampling.  —  "The  author  discusses  sampling 
generally  on  the  basis  of  experiences  with  the 
buying   of   large    consignments   of   magnesite. 

The  following  are  the  more  important  points 
and   conclusions  in  the  paper. 

The  care  and  expense  involved  in  analytical  work 
is  in  many  cases  out  of  all  proportion  to  the 
accuracy  of   the   sampling. 

The  ordinary  precautions  of  care  in  quartering 
down  and  keeping  clean  of  machines  cannot  be 
too   strongly  emphasised. 

With  certain  materials  there  is  a  tendency  to 
segregation  where  samples  are  sent  by  post  or  are 
allowed  to  lie  about  ;  for  example,  the  graphite  in 
pig  iron,  crystals  of  quartz,  spinel  or  magnetite  in 
a  softer  matrix,  such  as  magnesite. 

In  the  case  of  the  consignments  of  magnesite  it 
was  found  that  there  were  serious  disagreements 
between  the  ordinary  '  grab  '  samples  taken  from 
trucks.  Thus  the  buyer's  sampler,  known  to  be 
reliable,  was  unconsciously  influenced  by  his  know- 
ledge that  silica  over  a  certain  percentage  was 
detrimental,  and  was  inclined  to  pay  undue  atten- 
tion to  siliceous  material.  A  method  tried  to 
eliminate  the  personal  factor  was  to  throw  a  net 
over  the  surface  of  each  truck,  and  to  take  a  chip 
of  approximately  uniform  size  wherever  a  knot 
fell.  This  gave'  better  results,  but  objections  to 
the  method  were  the  small  bulk  of  the  samples, 
equal  only  to  005%  of  the  total,  and  the  fact  that 
no  fine  material  which  in  truck  hauling  tends  to  i 
sink    to    the   bottom,    was   included. 

Trie  final  method  adopted  was  to  greatly  ii 
the  bulk  of  the  original  sample  up  to  2  or  3% 
of  the  whole.  This  large  sample  was  immediately 
pot  through  a  small  mill  and  the  crushed  magnesite 
sampled  bv  taking  shovelfuls  periodically  as  it 
left  the  mill. 

A  point  of  interest  was  that  the  stope  analyses 
at  the  mine  showed  generally  less  silica  than  the 
buyer's  samples.  The  explanation  given  was  that 
the  stope  samples  did  not  include  the  inevitable 
waste  rock  mined  by  miners  paid  on  a  tonnage 
basis,  and  also  that  when  chutes  are  inclined 
there  is  a  tendency  for  wall  material  to  be  brought 


down  with  the  falling  ore.  In  one  chute  it  was 
found  that  tin.'  material  tends  to  gather  at  certain 
points  till  it  reaches  a  certain  volume  when  a  small 
avalanche  descends,  giving  an  undue  proportion  of 
fine    to    a    particular    truck. 

The  author  concludes  with  an  example  of  great 
differences  in  the  analyses  of  four  samples  of  mau- 
ganese  ore  due  to  the  different  methods  of  sampling, 
and  points  out  that  it  is  useless  to  base  elaborate 
metallurgical  calculations  on  such  results."  F.  \V. 
Bt/nyan,  Minimi  mid  Scientific  Press  Dec  -,1 
1918,   p.   827,     (H.    1!.   A.) 


MISCELLANEOUS 


Erinoid. — "On  the  occasion  of  the  opening  of 
a  new  power  installation  at  the  company's  works 
at  Stroud,  Gloucestershire,  at  the  end  'of  June, 
Mr.  A.  Binnie  (chairman)  claimed  that  Erinoid, 
Ltd.,  had  vastly  improved  upon  the  German  process 
of  manufacture.  Before  the  war  Germany  had  an 
absolute  world  monopoly  of  this  product  (known 
there  as  '  Galalith '),  \vhich  is  made  by  treating 
(imported)  casein  derived  from  skimmed 'milk  with 
formaldehyde,  and  is  used  for  a  large  variety  of 
purposes — e.g.,  as  an  insulator,  and  as  a  non- 
inflammable  substitute  for  ivory,  amber,  tortoise- 
shell,  coral,  bone,  ebony,  etc.  It  is  employed  in 
electrical  work,  for  aeroplanes,  in  the  manufacture 
of  buttons,  pianoforte  keys,  and  as  a  substitute  for 
certain  kinds  of  celluloid.  Large  quantities  of 
'  Erinoid '  are  now  being  made  for  export  to 
France,  America,  Italy  and  Spain,  for  warlike  and 
other  purposes."  —  Journal  of  the  Soceity  of 
Chemical  Industry,  Aug.  15,  1918,  p.  309r. 
(A.   W.) 


Utilization  of  Fish  Waste. — "  The  commercial 
feasibility  of  using  for  fertilizers,  or  as  food  for 
live  stock,  the  immense  quantities  of  fish  waste 
now  unused  in  Canada,  is  suggested  in  a  report 
issued  by  the  Commission  of  Conservation.  It  is 
estimated  that  the  fish  waste  in  Canada  is  about 
46%  of  the  catch.  In  the  lobster  packing  industry, 
the  waste  is  about  75%.  On  the  great  lakes  41", 
of  the  total  annual  catch  is  waste.  An  experimental 
plant,  established  at  Port  Dover  on  Lake  Erie  in 
1916,  demonstrated  the  practicability  of  converting 
such  waste  into  marketable  products.  Further 
experiments  as  to  the  food  values  of  the  fish  meal 
manufactured  at  this  plant  are  now  being  carried 
out  at  the  central  experimental  farm  at  Ottawa." 
— Journal  nf  tin  Society  of  Chemical  Industry, 
Oct.    15,  1918,  p.   378B.     (A.  W.) 


The  Rivetless  Ship  a  Possibility. — "  Electric 
welding  as  a  substitute  for  riveting  is  being  tested 
by  the  U.S.A.  Government  at  four  shipbuilding 
yards,  and  so  far  the  work  is  proving  highly  satis- 
factory. According  to  recent  data,  the  process  will 
increase  the  strength  of  the  joint  at  least  25%  and 
decrease  the  time  of  building  a  hull  nearly  50" 
Eminent  marine  engineers  claim  that  there  will  be 
a  saving  in  labour  of  60%  to  70%.  The  machine 
employed  is  the  Wilson  welder.  At  present  the 
plates  are  being  lap-welded,  the  plates  being  over- 
lapped at  least  2  in.  (5  cm.),  sometimes  more,  and 
each  edge  welded  down.  In  the  future  it  is  the 
intention  to  butt-weld  the  plates,  in  which  case 
they  will  be  bevelled  so  that  when  placed  edge  to 
edge  V-shaped  grooves  will  be  formed,  into  which 
the  welding  metal  will  flow,  leaving  a  welt  over 
the  top  of  the  V.  The  reverse  side,  the  one 
exposed   to  the  sea,   will  be  left   perfectly  smooth. 
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By    this    method  rable   steel    will    be 

which  otherwise  is  wasted  by  over-lapping,  and,  . 
_iit    of    tlif    Bhip    will    be 
'   (in.)    in  thickness  have 
led,    this    being    the    maximum    thickness 
11  the  particular  jobs  « ■  ■  ations  are 

madi        rhe    advisability    of    casting    entire 
Bteel    sections   and    then    welding   them    together   is 
inder  consideration.     Repair  work  can  be  done 
without    removing    the    broken    parts    from    a    Bhip. 
N«,  preheating  or  annealu  ".'•       A   novice 

ran   bi  ■  'I   into  a  .-au-t'.o  tor]    electi  i'    weld 

i    in   :id  days,   ami    from   available   'lata 
t niiat .-.I  tliat   30  welders  can  do  tin    work  of 
etei         I'll''    Wilson    welding   outfit   operates 
on  what  is  known  as  tin-  an-  principle,  and  consists 
tli.-   generator  of    which 
15   volts.     Tli.'   welding   metal    - 
ctrode,    while   tin-   Bhip    plates   constitute 
tl„-    other    electrode."     Indian    Engineering, 
24,    1918,   p     107.     i.l     A.    W.) 

Abstracts  of  Patent  Applications. 

Mai     atosh.      Improvements     in 
furnaces  or   forges   for   heating   rock   drills  ami 
other  .-innlar  purposes.     23.2.  is. 
This  application   relates  to   in  provements   in   fui 
for  heating  rock  drills  and  for  other 
similar    purposes,    and    has    particular    reference    to 
the  type  of   furnace   in   which    li'|iii<l    fuel    is   used, 
ents   cl  limed    are 
1 1 1    I    ■    di       n  of   burner,   w  hich   is   in   the   form 
choke   tube   with   a  central   jel    of  compressed 
air  which  sprays  tin-  liquid  fuel,   ind  baa  a  regulator 
for  the  induced   air,  and 

•    arrangements    for   pre  heating    t  he 
i    air,    the    induced    air    and    the    liquid 

321  18      R    Jones      Improvements  in  rollers,  idlers, 

ami    similar    devices    for    supporting    travelling 

.   conveyor   bell  -   and    t  be    like.     1 7.6. 1 8. 

The  roller  coi  drum  or  barrel   port  ion 

two    end    plates,    and    a    tubular    bearing    member 

•  rii    t  he    end    plates   and    <  onnei  t  d 

t  hereti  I  ion    of    the    bushes    which    are 

non-rotatable     are     i inted     upon     the     stationary 

spindle  o\   the  roller 
The    applii  al  ion    also    pro\  idi  fl    packin  i 

ii    the   inner  end   of 
the  bushes  to  prevent  the  p  -  lubricant 

between   the  bearing   tube  and   the  bush 


Intel  national     De    Lavand     Manufacturing 
p.,     Ltd.        I  mprm  ements     in    process    and 
app  ■   the  manul  ictun   ol   metal  artii  les 

bj    rotarj    ur   centrifugal    means      12.8  Is. 

application    relates   to   an    improved    method 
of,  and  apparatus  for,   producing   metal  castin 
i  ii  •  ular  f i   b\    thi  tat  \    moulds. 


\  imated   Zim     Del  Ltd      lm 

|ii-o\ enieiit  In    t be    recovery  of  li  1\ er 

from   sulphidi    or...-  ami  metallurgical   prod 
13.15 
'ibis  app  ite-   to  t he   recover}    of   lead 

ami  ■  'ii    Bulphidi  'I    metallui 

produi 

■ii  in      W,    I.     II     Roberts      Improvements   in   fur 
naces,     B  2  l" 

application    refer.-   to   tubular    furnaci 
calcining,   drying,   kiln.-,   etc.,   ami   may   be  of  any 
sectional    form    suitable    to    oscillator]    move 


ments,  the  novelty  clauned  being  the  oscillatory 
movement  in  an  inclined  tubular  furnace.  Various 
means   of    producing   the   movement   are   claimed. 

L58  19  R.  Pearson  1  .  B.  < '.  Parkee  (2).  Fixa- 
tion of  nitrogen  of  the  atmosphere.  6.3.19. 
This  application  deals  with  fixation  of  atmo- 
spheric nitrogen,  ami  claims  an  improvement  by 
combining  a  heated  catalyst  ami  an  electric  spark 
discharge   on    mixtures   of    nitrogen    ami    oxyg 

193.19.     I!.    W.    Ka.-ton.     improvements   in   oi 

nected    with    the   construction   of    retorts,   coke 
ovens    ami    the    like.      19.3  19 
The  application  relate-  to  retort-  for  the  continu 
ous  carbonization  of  coal,  etc.,  ami  eon- 
or  more  inter  meshing   propelling  Bcrews  which  are 
arranged   to   work    in  a   suitable  casing  which   may 
be    mounted    either    inside    or    outside    the    retort  ; 
the    screws    being    driven    bj    gearing    mounted    at 

either    end    or   :.t    both    ends. 

If    the    Bcrew    is    mounted    outside    the    retort,    a 

further    casing    or    an    extensi f    the    casing    is 

mounted  in  the  retort  having  suitable  charging  or 
discharging   hoppers  ami    gas  outlet. 


204  L9.        R.     P.     lark.        Improved     machii 

separating  minerals  from  ore  bearing  material.-. 

21.3.19. 

This  application  is  for  a  ji^  of  the  pulsiting  type 

in   which  the   pul.-at ions  are  developed    bj    a  piston 

acting    through    an    air-chamber    immersed    in    the 

liquid   of   tin-   jig.      The   jig    is  of  conical   shape   con 
taming    the    usual    supporting    screens.     M 

provided    for  regulating  the   pulsation-  both   by    vatv 
ing    the    length    of    the    stroke    of    the    piston    and    by 

a    manually   operated   air-vent    connecting   with   the 
h  amber. 

■Jin   lo,        C.      II       Smith.        I  cod     and 

obtaining   of    produi  ts.     '."J  '■'>.  1!>. 

This    application    relates    to    the    preliminary    heat 

in-    ..t     high-volatile    bituminous    coal.-,    previously 

ciu.-hed     to    a     finely    divided     condition,     to     remove 
th'    t  II  from    the    coal    before-    being    used     in 

..I    water-gas    producers,    the    Bubse 

quent   recovery  of  those  tar  vapours,  the  conversion 

of    the    carbonaceous    portion    of    the    ceil    into    g 

watei  gas     in     a     produce)       and     the     subsequent 

recover]    ol    ammonia    as    a    bj  product    from    the 
prod  i 


218.19      E      \     Barbet.     P  i    removing   tar 

from    tin-    products    of    the    distillation    of    wood 
or    coal.      27.3.19. 
This  application  relate-  to  a  ]  foi   removing 

■  III      the      _;a.-es      given      off      ill      the      e  lest  I  lie  t  i  V  c 

di-t  illat  ion   of   wood   Hi-  c  oal 

The    pi...  i                 i  -    in   the    lirst    place   oi    using 
the   known    method   ,,f   bubbling   ii-  through 

tin-  tar  itself,  ami  sec Ily  of  further  passing  the 

'i    a    Bui  table    tar    solvent,    such    as 
or    anthi  annic    oils. 

Changes  of  Address 

Beaumont,    R.,    Ifn    Florida ;    frown    Mines,    Ltd. . 
in     Bi       102,  '  iown   M  ines. 

II      Rose,    l/o    Johannesburg  ;    P.O 
Benoni 

11!  fdal         P.O.  Bo) 

ton.  California,   '    3   \ 

<        ii  Leeuw  pom  t      i  from     A   I 

■  •■';    Mission   de   Delimitation,    \    M  H  K  . 
Kli/abethville.  Congo  Beige 
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Proceedings 

AT 

Ordinary  General  Meeting-, 
September  20,   1919. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  and  Technology  Building, 
Johannesburg,  on  Saturday,  20th  Septem- 
ber, 1919,  Mr.  Jas.  Gray  (President),  in  the 
chair.     There   were   also  present:  — 

22  Members.— Messrs  J.  Chilton,  II.  R. 
Adam,  C.  J.  Gray,  J.  Hay  ward  Johnson, 
A.  King,  J.  J.  E.  Smythe,  F.  Wartenweiler, 
H.  A.  White,  J.  E.  Thurlow,  Dr.  J.  Moir, 
W.  E.  Bowling,  Prof.  G.  H.  Stanley 
(Members  of  Council),  M.  Baumann,  T. 
Blandford,  C.  A.  Meiklejohn,  E.  A.  Oster- 
loh,  H.  A.  Bead,  J.  Thorlund,  T.  P.  Waites, 
H.  E.  S.  Wilkes  and  J.  S.  Willcox. 

10  Associates. — Messrs.  R.  C.  Anderson, 
E.  G.  Bilse,  J.  A.  Boyd.  O.  A.  Gerber,  J. 
Gibson,  WV Russell,  H.  Rusden,  H.  Ward, 
A.   A.   Wood,  J.   A.   Woodburn. 

0  Visitors,  and  Fred.  Rowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  Annual  General  Meet- 
ing, held  on  the  28th  June,  1910,  as  recorded 
in  the  June  Journal,  were  confirmed. 

General  Bu sinks s. 

DEATH    OF    GENERAL    THE    RIGHT    HON.     LOUIS 
BOTHA,     P.C.;     M.L.A. 

The  President:  At  a  time  when  Smith 
Africa  was  trying  to  forget  personal  losses 
in  a  moment  of  rejoicing  over  peace,  she 
experienced  the  irreparable  loss  of  her 
greatest  son,  Louis  Botha.  His  high 
personal  character  is  well  known  to  .you  all. 
Pope  has  summed  up  all  we  could  say  of 
him   in   the   following  words:  — 


"  Statesman,  yet  friend  to  truth  !  of  soul  sincere, 
In  action   faithful,    and    in   honour   clear; 
Who  broke  no  promise,  served  no  private  end, 
Who  gained  no  title,  and   who  lost  no  friend, 
Ennobled    by    himself,    by    all    approved." 
To  Mrs.   Botha  and   family  oar  sincerest 
sympathy  goes  out  in  their  sudden  bereave- 
ment,   and    I    would    ask    you    to    pass    the 
following  resolution  by  standing  in  silence  : 
"We,    the    members    of    the    Chemical. 
Metallurgical,    und    Mining    Society    of 
South      Africa      in      ordinary      meeting 
assembled,    desire    to    express   our   sin- 
cerest sympathy  with  Mrs.  Botha  and 
family  in  their  sad  bereavement." 
Carried   unanimously,   all   members  rising 
to  their  feet. 

The  President:  I  would  suggest  that  we 
send  a  similar  resolution  to  General  Smuts 
and  the  Ministers  of  the  Cabinet.     Agreed. 

NEW    MEMBERS. 

Messrs.  J.  E.  Thurlow  and  W.  E.  Dowlin? 
having  been  elected  as  scrutineers  in  con- 
nection witli  the  election  of  new  members, 
the  following  were  declared  unanimously 
elected  : 

Thomson,  Alexander  Alexander,  B.Sc,  A.E.S.M., 
c/o  Messrs.  E.   Williams  &   Co.,  Elizabethville, 
Katanga,   Congo   Beige.     Mining   Engineer. 
THAVERS,    John    Woi.seley,    Knight    Central,    Ltd., 

P.O.  Box  91,  Germiston.  Mill  Manager. 
Tredgold,  Ralph  Henry,  Witwatersrand  G.M. 
Co.,  Ltd.,  P.O.  Box  1,  Knights.  Mfne 
Surveyor. 
Ward,  Henry  St.  John-.  A.M.I.Mech.E., 
Bretmer  School,  Bloemfontein,  O.F.S.  Engi- 
neering Lecturer. 

'Hie  following  two  gentlemen  have  been 
admitted  to  membership,  as  staled,  by  the 
( Jouncil  :  — 

Associate. — 

Wood.    Adolf    Acars,    Randfontein    Central   G.M. 
Co.,  Ltd.,   P.O.    Box   1,   Millsite.     Assayer. 

Siudt  nt. — 

Harding,       Ellis       George.        Research       Student 

(McGill    University),    c/o   P.O.    Box   52,    Boks- 

burg. 
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The  Secretary:  The  Council  have  altered 
the  standard  of  entrance  so  as  to 
enable  a  number  of  the  mine  workers, 
whose  salaries  do  not  exceed  t"^(|  per 
month,  i"  join  tin-  Society  as  Student 
Members,  and  the  Council  would  be  very 
glad  if  those  who  have  learners  under 
their  control  would  notify  them  of  the 
change,  and  endeavour  to  induce  them  to  , 
become  student  members,  the  subscription 
for  which  's  W/6  per  annum.  The  applica- 
tion form  must,  however,  be  certified  by  the 
head  of  their  respective  departments. 

ANNUAL    MIKING    EXHIBITION. 

The  President:  You  will  observe  in  the 
Agenda  ol  this  meeting  that  we  propose 
holding  the  Fourth  Annual  Mining  Exhibi- 
tion from  November  5th  to  12th,  11)10.*  The 
Scope  of  the  Exhibition  is  outlined  in  the 
Agenda,  and  I  am  sure  that  you  will  all 
BUpport  us  in  making  this  i  xhibition  a  great 
success.  As  you  are  aware,  owing  to  the 
war  no  exhibition  has  been  held  for  the 
past    five    years,   and    we    hope    to   reach    the 

standard  Bel  up  in  the  past.  The  Exhibi- 
tion will  probably  be  held  in  the  Assembly 
Hall  of  this  building.  Further  particulars 
can  fie  obtained   from  the  Secretary. 

obituary. 

The  President:  I  regret  to  state  that 
since  the  last  meeting,  we  have  been  noti- 
fied ot  the  deaths  on  active  service  of  two 
>iatea,  Messrs  B.  A.  Johnson  and  W. 
II  Poynton,  The  following  members  have 
lied  :  Messrs.  A.  L.  Edwards.  M.  T. 
Murray,  and  Dr.  I.  Schlesinger-Delmore. 
Mr  Edwards  was  chiefly  concerned  with 
work  in  the  country  districts.  With  regard 
to  Mr.  Murray,  lie  was  the  Lecturer  in 
Metallurgy  at  the  School  of  Mines  here,  and 
fi  r  a  short  while  \\  as  a  member  of  our 
Council.  He  died  ai  the  early  age  of  •'*•'{ 
Doctor  J.  Schlesinger-Delmore,  who  died 
this  week,  was  r  foundation  member  of  the 

Society,     having    been    elected     in    .llUle,     lN'.U 

He  was  undoubtedly  the  pioneer  of  chemical 
industries  in  the  Union  of  South  Africa,  and 

the     industries     which     he     has    built     up     at 

Delmore,  Jacobs,  and  elsewhere  will  always 

bG    a    nieiiM  rial    t<>  him. 

I     would     ASK     yOU     to    rise    as    a     mark    of 

•  to  the  memory  of  these  gentlemen. 

CLOSER    WORKING     \\l>   JOINT    HOUSING. 

Mr.  Percy  Cazalet  (Member):  My  atten- 
tion   has    | ,,    called    to    the    fact    "that     m 

Appendix    l   of  m\    recent   paper  on   "  The 

"The  'late  lui-  -in...  been  alUnd  i  >  :i  t  t..  Slat  January,  I'.-jo. 


Closer  Working  and  Joint  Housing  of 
Technical  and  Scientific  Societies  on  the 
Hand,"  omission  occurs  of  any  reference  to 
the  name  of  Sir  Robert  Badfield,  who  was 
responsible  for  the  translation  and  extrac- 
tion of  the  notes  included  in  Appendix  4,  of 
which  fact  I  was  unaware  at  the  time  that 
I  made  use  of  these  extracts  from  the 
Bulletin  of  the  American  Institute  of  Min- 
ing  Engineers,  August,  1918. 

It  is  of  course  generally  known  that  Sir 
Robert  Badfield  has  made  himself  respon- 
sible for  a  large  amount  of  these  extremely 
important  and  valuable  translations  and 
extracts  from  foreign  technical  literature. 
and  all  scientific  and  technical  men  who 
gain  advantage  from  this  important  work 
of  his  should  of  course  recognise  to  whom 
they     are     indebted     for    the    very     material 

assistance  which  his  translations  gi 

T  hope  sir  Robert  will  excuse  my  uninten- 
tional omission  of  reference  to  his  work,  and 

shall  hope  that  anv  future  issues  I  f  my 
notes  on  Closer  Working  will  carry  the 
necessary   reference  to  the  proper  source  of 

inn  filiation. 

PROPOSED    WAR    MEMORIAL. 
The  President:     At  the  next  meeting  the 
question  of  a  war  memorial  to  those  of  our 
members  who  have  fallen  will  be  consid 

I  have  been  asked  by  the  Council  to  men- 
tion the  matter  this  evening  in  order  that 
you  might  be  aware  it  will  be  discussed. 

DI8P1  i:s  \l.    OF    MERCUR1  \I.    PUMBS     PROM 
RETORTS. 

Mr.  J.  F.  Pyles  (Member):     Mr.    L.    G. 
Stuart,  the  smelter  at  the  1  '■  --    Deep,  drives 
■  ■in   mercurial  and  other  fumes  from  retorts 
before    opening    them,    by    means   ol    com- 
•  d   air.     To  prepare  b   n  I  this, 

b  g  in.  hole  is  bored  in  the  reti  r(  d<  * ;  into 
this  is  inserted  a  nipple  with  valve  or 

attached.  (  »u  the  Opposite  side  of  the  valve 
is  a   nipple   and    male    part   of  a   union   conn 

ling.       When   retorting   is  finished,   a 
drill  hose  connected  with  the  air  main  and 
carrying    the    corresponding     part    of    the 
coupling,    is  attached   to  the  door  and   air 

turned  on  for  about  five  minutes.  This  not 
only  dispels  all  fumes  but  cools  the  s; 
as  well.  I  might  state  here  that  the  mer- 
cury from  the  retort  is  collected  outside  the 
furnace  building;  the  fumes  driven  <>IT  by 
the  blast    are  therefore  discharged   into  the 

open. 

Tic  only  obiection  t  ■  the  use  of  com- 
pressed air  for  this  puroose  is  the  possibility 

that    it   may   carry   sufficient  oil  to  cause   BO 
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explosion  when  coming  into  contact  with 
the  hot  air  in  the  retort.  I  believe  this 
danger  is  very  remote,  but  to  make  sure 
that  workmen  take  no  risk,  we  make  it  a 
practice  to  first  open  the  valve  on  the  retort 
door  and  then  to  stand  clear  when  air  is 
turned  on  at  the  main. 

So  far  as  I  know  this  device  is  not  being 
used  on  the  Eeef,  and  I  feel  sure  it  will 
receive  a  hearty  welcome  from  all  who  have 
to  handle  gold  from  a  retort. 

The  President :  I  am  sure  we  are  very 
much  indebted  to  Mr.  Pyles  for  his  contri- 
bution on  this  important  subject.  I  would 
ask  if  there  is  any  further  discussion  on  the 
point  ? 

Mr.  H.  A.  White  (Member  of  Council): 
We  ought  to  at  once  admit  that  it  seems 
to  be  a  very  excellent  and  novel  suggestion, 
and  I  think  we  shall  show  our  appreciation 
of  it  in  the  most  suitable  way  by  putting 
it  into  practice  as  early  as  possible. 

VARIATION     IN     AMALGAMATION    FROM     NEW 
COPPER    PLATES. 

Mr.  E.  G.  Bilse  (Associate):  During  a 
period  of  close  observation,  I  have  noticed 
that  the  setting  of,  and  amount  of  amalgam 
recovered  from,  newly  installed  copper  plates 
vary  considerably  per  plate,  although,  value 


of  ore,  running  time,  dressing,  etc.,  are 
identical.  Is  this  due  to  difference  in  purity 
of  copper ".'  If  so,  might  I  suggest  that  an 
analysis  of  the  copper  used,  should  be  made 
before  installation  so  that  uniformity  be 
guaranteed. 

Mr.  H.  R.  S.  Wilkes  (Member):  With 
regard  to  this,  I  remember  in  the  early  days 
we  used  to  find  it  very  necessary  to 
have  our  copper  plates  annealed,  so  that 
they  were  soft.  Those  that  were  hard  amal- 
gamated very  badly;  those  that  were  soft 
took  the  setting  at  once  and  gave  no  trouble 
in  dressing.  Plates  were  also  found  un- 
equally tempered,  being  hard  in  patches, 
giving  rise  to  unequal  setting.  This  ques- 
tion of  annealing  I  suggest  may  oe  of  greater 
importance  than  the  quality  of  the  copper. 

COPPER    FROM    KATANGA. 

Mr.   H.  A.   White  (Member  of  Council): 

I  would  like  to  say  we  have  here  on  the 
table  a  specimen  of  the  stalactitic  malachite 
and  a  piece  of  native  smelted  copper  from 
Katanga.  A  gentleman  who  has  just  come 
down  from  there  gave  it  to  me  to  show  to 
yon  this  evening. 

The  President:  I  would  ask  Mr.  Chilton 
to  take  the  chair,  while  I  deliver  my  address. 

Air.  Chilton  (Vice-President),  accordingly 
took  the  chair. 


THE  POSITION  OF  THE  CHEMIST  IN   SOUTH  AFRICA. 


PRESIDENTIAL     ADDRESS. 


By  Jas.  Gray,  F.I.C. 


It  is  my  privilege  as  President,  at  this 
the  first  meeting  of  the  Society  for  the 
session,  to  deliver  what  is  termed  an 
inaugural  address.  This  privilege  is  also 
usually  said  to  be  a  pleasure,  but  if  the 
truth  be  told  I  am  sure  that,  speaking  for 
those  who  have  been  in  a  similar  position, 
we  should  say  it  is  really  a  most  trying 
ordeal. 

I  will  commence  by  admitting  frankly 
that  I  have  studied  the  addresses  which 
have  been  delivered  by  previous  occupants 
of  the  Presidential  Chair  with  a  view  to 
obtaining  ideas  as  to  a  suitable  subject  for 
my  address.  (I  think  this  is  quite  custom- 
ary though  not  often  confessed.)  As  a 
result  of  my  investigations,  I  found  that  in 
some  cases  recent  advances  in  the  branch 
of    science    which    the    President    professed 


had  been  enlarged  on  :  m  others  a  general 
survey  of  the  subjects  included  in  the 
Society's  title  had  been  made;  and  in  a  few 
instances  the  work  of  the  previous  year  was 
discussed,   with   suggestions  for  the   future. 

As  I  consider  that  fewer  pitfalls  await 
those  who  speak  on  the  subject  with  which 
they  are  familiar,  I  have  decided  to  discuss, 
as  briefly  as  possible,  the  position  of  the 
chemist  in  South  Africa.  I  think  I  may 
claim  to  have  a  knowledge  of  this  subject 
due  to  my  intimate  association  during  the 
past  seven  years  with  your  sister  Society — 
the  South  African  Association  of  Analytical 
Chemists. 

The  importance  of  chemistry  in  relation 
to  everyday  economics  was  brought  into 
prominence  by  the  war;  and  in  the  new  era 
which    is    Forecasted,    we    expect    it    to    be 
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generally   realised   that   the   encouragement 
of  chemistry  .  tial  for  the  well-being 

of  the  Stat.-. 

:  the  war,  I 
read  in  an  American  chemical  journal,  an 
article  dealing  with   tl  I    recognition 

<;f  the  chemical  profession  by  the  public, 
i.tllv  in  its  relation  to  the  coal-tar 
industry.  In  itoccurred  the  following  para- 
fa  which  to  my  mind  was  particularly 
apj  :  "  The  public  acknowledgment  of  our 
"  responsible  connection  with  this  import- 
"  ant    industry   is  a  greal    accomplishment 

"  for  our  profession  when  we  recall  that 
"  only    six     months    ago,     the    chemist     was 

"  knou  n  chiefly  by  the  dm  ept.  " 

i  fi  doubtedly,     an    erron<  ous    impree 
ts    in    the    mind   ol    the    public   on    the 
relation   between   the   "chemist  "   and   the 
"pharmacist,"  and  it  is  desirable  that  -■ 

should    be    taken    to   alter   this. 

ignorance  ol  the  public  and  also  of  the 

ernment    in    connection    with    the   work 

of  the  chemisl   is  to  b  lai  at  due  to 

the  nature  of  his  pursuits.     In  the  past,  his 

ITS  have  been  carried  out  in  an  atmo- 
sphere of  s»  elusion,  hut  the  war  has  brought 
him  more   into  the  open,  and   it    is  his  duty 

•  that  he  maintains  that   position  among 

the  other  professions  which  he  has  justly 
acquired,   and   that   he  becomi  raised 

as    an    essential    factor    in    the    industrial 
lopmenl  of  the  country.      Judging  by 
the    Bteady    organization    which    is    I 
quietly   carried   on    all   over   the   world   by 
members  ol  the  |  n,  it  appears  that 

chemistry  is  not  to  be  all<  ved  to  sink  hack 
into  thai  obscurity  which  had  hitherto 
hampered  it. 

Chemists,  as  a  class,  are  apathetic,  and 
man}  are  content  to  Btand  i  Bide  and  criticise 
the  of    those     who,     having    the 

interests     of     tin-  n     at     he:irt  .     are 

endeavouring    to    raise    its    status.      The 

attitude    Ol     these    critics    is    to    stand    a  Lot' 

until  they  Bee  material  gain  at   hand 
realising  thai  as  the  position  of  their  fellows 
impi  •    must     theirs    also    imp 

Such    an    attitude    is    extremely    selfish    and 

unworthy  of  t  he  profession 

\n     examination    ol     the    opportui 

afforded    to  chemists   in    this   country   shows 

that  the  appointments  available  can  be 
divided  into  three  croup-.,  viz.,  Govenu 

Industries  and   Miscellaneous       I    p 

examine  these  briefly. 

The  (  k>vernmen!   empl  ya  b  considerable 
number    ol    the    members    of    the  pi 
sion.     According  to  the  Civil  Service  Lis!  for 


1   1918,  no  less  than  28  chemists  were  in  its 
i  employ,  being  divided  into  two  departments, 
,i        D  :   irtmenl  of  the  Interior  and 
the  Department   ol   Agriculture,  the  former 
g     in    the     sub -department    of     Public 
1  Health,  and  dealing  with  the  matters  con- 
cerning this  department,  and  the  latter  with 
agriculture      and      agricultural      education. 
When,  however,  we  examine  the  pensionable 
emoluments  offered   to  those   in  its  Bervioe 
we   can   only    come    to   the   conclusion   that 
e  are  far  from  being  satisfactory. 

In  the   I  department  of  the   Interior  < 
1  appointments  are  made  in  the  . 
la  I  assistants.      The  qualific 

required  stated   to  b< 

knowledge  of  chemistry."  What  this  means 
admits  of  different  interpretations.  The 
ry  is  £125  rising  by  annual  increments 
of  -£  1  - •  to  £200  per  annum,  which  might  be 
Bufncient  for  a  bottle-washing  apprentice, 
but  is  certainly  not  encouraging  to  the  youth 
who  has  had  i  rive  professional  brain- 

ing. 

The  next  l'i  -med  "  Second  Grade 

Chemical   Assistant."    For  this  appointment 
a    University  "  with    Honours 
in  <  ihemist  i  \   or  a   fellow   i  »r    \s^<  ciate  of 
the   Institute  of  Chemistry,   with   know- 
ledge of  the  analysis  of  f<  oda  and  dm. 
is  eligible,  and  the  salarj   is  the  munificent 
(sic)    one    of     £220    per    annum     arising    bi- 
annual   increment  £20    to     £360    per 
annum. 

The  next  grade,  "  First  Grade  Chemical 
Assistant,"  is  usually  filled  by  promotion, 
as   is   to  be   expected,   though   this   is   not 

always   the   ease   as  was  shown  by   a   recent 

advertisement.     The  salary  attached  to  this 

-    £380  with  annual  increments  of   620 

'  •  £440  per  annum,  and  this  is  the  plum  of 
the  profession  forsooth  ! 

In  view  of  the  qualifications  and  experi- 
ence demanded,  an  applicant  for  an  appoint- 
as    second    grade    chemical    assistant 
cannot  be  under  2  ind  if  his 

application  is  d  and  hi  ]  the 

appointment ,     then     at      thi  of     •">( >     B 

generous    Government     pays    a     tried     and 
trust  \  sen  ant  the  Btu]  salarj  <  I 

per  month. 

There  he  remain-,  praying  for  the  retire 
ment  man  above  him. 

\   comparison   between  the  qualifications 
tided  < >f  t heat  le"  men  and 

the  highly  paid  departmental  clerks 
who  draft  I  ats  would  I 

He. 
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A    summary    of    the    pensionable    emolu- 
ments in  the  respective  grades  is  interesting 
and  at  the  same  time  instructive:  — 
Public  Health   Department,  Laboratories. 

Government     analysts,      three     receiving 

£460  to  6850. 
Assistant   analysts,   two  receiving  £550. 
First     grade     chemical     assistants,     five 

receiving  £380  to  £450. 
Second     grade     chemical     assistants,     six 

receiving  £220  to  £860. 
On  turning  to  the  Agricultural  Department 
the  position  is  quite  as  disheartening.  The 
chemical  appointments,  which  number  11, 
may  be  divided  into  three  classes,  as 
follows  :  — 

(/.    Veterinary     Research,     one     receiving 
£700   per   annum. 
Agricultural     research     chemist,     one 
receiving  £650  per  annum. 

b.  Agricultural   Laboratory,   Pretoria. 
Assistant  chemists,  two  receiving  £380 

per  annum. 
Second  grade  chemical  assistant,  one 
receiving  £220  per  annum. 

c.  Schools  of  Agriculture. 

Lecturers  in  chemistry,   four  receiving 

£285  to  £430  per  annum. 
Research  chemists,  two  receiving  £285 
and  £320  per  annum. 
Recently    several    Government    advertise- 
ments have  appeared  in  the  local  press  for 
chemists  in  the  Agricultural  Department,  for 
engineers  in  the  Department  of  Mines  and 
Industries  and  for  a  foreman  carpenter  in 
the  Department  of  Lands. 

A  comparison  of  the  qualifications  required 
from  applicants  with  the  salaries  attached 
to  the  position  is  not  without  humour. 

Division  of  Chemistry,  De pariment  of  Agri- 
culture, Pretoria. 

Candidates  should  hold  a  university 
degree  (with  honours  in  chemistry)  and 
possess  a  knowledge  of  agricultural  and 
analytical  chemistry.  The  commencing 
salary  is  at  the  rate  of  £300  per  annum, 
rising  by  annual  increments  of  £20  to 
£400  per  annum." 

Assistant  Chemists  at  the  Schools  of  Agri- 
culture. 
"  Candidates  should  have  graduated  in 
science  and  specialised  in  chemistry,  or 
ssess  qualifications  regarded  as  equiva- 
lent to  such  a  degree.  Officers  appointed 
will  be  required  to  assist  the  lecturer  in 
chemistry  in  connection  with  the  instruc- 
tion of  students  and  in  experimental  and 


"analytical  work.     The   commencing  salary 
"  is  at  the  rate  of  £240  per  annum  rising  by 
"  annual    increments   of    £15    to   £300    per 
annum." 

Assistant  Inspectors  of  Machinery,  Depart- 
ment of  Mines  and  Industries. 
"  The  commencing  salary  attached  to 
"  each  post  is  £400  per  annum,  rising,  sub- 
"  ject  to  satisfactory  service,  to  £500.  .  .  . 
"  Candidates  must  have  had  a  thorough 
"'  training  in  theoretical  and  practical 
"  engineering,  and  possess  a  good  knowledge 
"  of  electrical  engineering." 

Foreman   Carpenter,  Department  of  Lands. 

"Applicants  must  be  capable  to  take 
"  charge   of   and   supervise    thi  m.  of 

"  buildings.  Salary,  £40  per  month." 
.  A  local  association  of  chemists  some  time 
ago  took  exception  to  an  advertisement 
issued  by  the  Department  of  Defence  in 
which  members  of  the  profession  were  class- 
tied  with  blacksmiths,  carpenters  and  other 
tradesmen.  A  heated  press  correspondence 
took  place  ean-ied  en  chiefly  by  partisans 
of  the  carpenter  in  which  they  stated  that 
there  should  have  been  no  protest  by  the 
chemist.  Judging  from  the  salaries  offered 
in  the  advertisements  which  I  have  quoted, 
the  carpenters  should  not  have  claimed 
equality,  but  superiority.  The  advertise- 
ments also  supply  the  answer  to  the  ques- 
tion :     "  What  shall  we  do  with  our  boys?" 

It  will  be  generally  admitted  that  the 
Government  is  not  giving  a  "  fair  deal  " 
to  the  chemist.  The  offer  of  such  emolu- 
ments to  men  who  must  be  so  highly 
trained  as  the  chemist  is  certainly  a  reflec- 
tion on  the  intelligence  of  those  who  offer 
them.  The  chemist  is  surely  entitled  to  a 
salary  which  is  at  least  comparable  to  that 
given  to  the  artisan  and  the  time  and  money 
spent  in  acquiring  the  necessary  training 
should  also  be  taken  into  account. 

I  hold  no  brief  for  the  unfortunate  Civil 
Service  employee,  but  the  time  has  certainly 
arrived  when  such  injustices  must  be 
remedied  and  the  remuneration  should  be 
proportionate  to  the  value  of  the  chemists' 
services  to  the  country.  This  lack  of  satis- 
factory recognition  of  scientific  officers  is 
common    to    all    depai  of   the    Civil 

Service,  ami  it  is  not  surprising  to  find  that 
men  who  are  of  the  greatest  value  to  the 
country  are  being  constantly  enticed  away 
by  more  remunerative  offers  from  other 
Governments  and  private  employers.  This 
depletion  has  been  the  text  of  many  scath- 
ing articles  in  the  press,  and  the  "  penny 
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and    pound    foolish  "    attitude   of    the 
Government  has  b<  :  -mned  in  forcihle 

•rnical  industries  are  responsible 
for  the  employment  of  the  next  larger 
nurni  and    unfortunately   it 

-ition  in  this  case 

rticularly  sal  It  was 

in   pre-war  days  for  many  of 

|  •  i  import   •  •  >  on  con- 

I  he  salarii  i  when  examined 

from  nt  seemed  allur- 

but    disillusionment   was   soon    experi- 

:   on   arrival  in   ti.  '      Eortu- 

uatelj     •         lternativ(  are  so 

limited  thai  the  unlucky  chemist  was  com- 

pelled    to    accept     the     unfair    conditions. 

r  any  circum  •  lany 

chemists  being  trained  here  nowadays  that 

there   should    be   no 

impori 

iit In    an  industrial  firm  •  ured 

vies   of   a   chemist   from 

inducement  put  forward 

salary  of  £200  pi  r  ant  um.      It  is  grati- 

of    this    | 

I  know  of  is  in  i  onnec- 

tion   witl  mist   who  was  brought 

here    on  ulary    being    kept 

low  figure  until  a  suitable  opportunity 

In-  now  •  His 

juch  that 

practically  all  the  technical  opera' 

ducted  in  1  ad  in  the  ab 

of  any   of   t:  called 

11    as 

usual    i 
pelled  to 
quently  called  u]  His 

include 

with  any  similar  firm  in  t 

tion. 

■ 
•  cular  1 

I     his 

■ 

trial 
I    | 

Ciate 


employer,    I    shall    quote    the   case   of   one 

well  over  a  dozen  chei 
are    employed,    di  stributed 
factory  and  the  laboratory.     The  laboratory, 

to     be     expected,     O  raw 

material   and   the  output,    but  nevertl 
those  employed  in  it  are  graded  on  wl 
termed  "  non-productive 
The  remaining  or  miscellaneous  chen 
i     in     the     smaller    indusl 
(where  the  chemist  is  frequently  called  upon 

a  handyman),  the  various  l"i. 
sities  anrl  University  Colleges,  private 
other  laboratories  and   the  mines.     In 

t  he  salaries  of  t;  bants  are  below 

that  paid  to  i 

The  question  then  arises  as  to  the  action 
to  be  adopted  in  an  endeavour  I  e  the 

status  and  at  ■  time  the  emolun 

<;t    those    who    practise    the    prof< 
chemistry.     To    this    matter    1    have    given 
much    thought,    and    I    fear    it    can    only    be 

achieved    by    educating 

authority  and  the  public  lo  appreciate 

understand    the    value    and    impo 

■  n  ices  rendered  b  itb  directly  and  in- 
directly by  the  chemist.  The  Government 
and  Government  Departments,  not  only 
here  but  in  Europ  'isly  iga 

on    scientific   matters,    and    no  opportunity 
should  be  lost  «>}   instruct:!  gal  lumi- 

naries who  determine  our  destinies  about 
ways  in  which  science  is  abli    ' 

It  will  '  ly  be  a  slow  undertaking, 

but    I  an  I  that  it   can  be  done  and 

•     pj     >tisii 

i .  do  not  derive  much  benefit 

How    will    ha 

thank     u- 

alf. 

ion    will    always    be    I 

.  until  such  time 
ition  is  obta 
the    ty ] 

called  chemist    who  acquires  his  ki 
by  1  youth  in  a  " 

ry    whet  -    his 

■ 

luired  by 
■ 

1     ult in 

with 

and    wl 

n  the 

i  .....       .         .    ■ 
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possible  to  acquire  au  adequate  knowledge 
of  the  profession  by  this  means  and  the 
fond  father  whose  son  has  achieved  distinc- 
tion in  chemistry  at  school  must  be  in- 
structed in  the  proper  manner  in  which  a 
satisfactory  knowledge  of  the  profession  of 
chemistry  can  be  gained — without  expecting 
his  son  to  earn  money  too  early.  I  admit 
that  there  are  those  who  have  been  able  to 
rise  superior  to  their  environment  and  the 
more  honour  to  them,  but  they  are  the 
exception.  The  qualifications  for  a  Govern- 
ment appointment  nowadays,  and  rightly 
so,  are  such  that  only  those  who  are  fortu- 
nate enough  to  graduate  at  a  University  can 
hope  to  be  successful  and  the  tendency 
among  private  employers,  especially  in  con- 
nection with  the  more  remunerative  posts 
is  to  demand  a  similar  high  standard. 

The  position  of  research  in  South  Africa 
is  disappointing  it  will  be  generally  admitted. 
There  are  very  fewr  chemists  in  the  Union 
who  have  the  requisite  time  and  adequate 
facilities  for  conducting  a  research  of  any 
magnitude. 

In  the  Universities,  where,  taking  an 
analogy  with  similar  European  seats  of 
learning,  we  might  expect  to  find  some 
enthusiasm  in  this  direction,  it  is  disappoint- 
ing to  state  that  comparatively  little 
research  work  is  done.  To  those  of  us  who 
are  accustomed  to  home  conditions  where 
professorial  appointments  are  largely  made 
on  the  candidates  reputation  in  research, 
the  position,  to  say  the  least,  seems  peculiar. 
An  improvement  appears  doubtful  when  we 
find  that  in  the  three  years'  course  now 
required  for  the  Bachelor  of  Science  degree, 
no  provision  is  made  to  instruct  the 
student,  even  in  the  most  modest  fashion, 
in  the  methods  of  research.  There  does  not 
seem  to  have  been  much  original  work  done 
in  connection  with  our  industries,  judging 
by  the  small  number  of  publications  pre- 
sented to  societies  such  as  ours:  however, 
the  explanation  may  be  that  publication  of 
such  work   may  not  be  permitted. 

In  the  Department  of  Agriculture  there 
are  four  appointments  which  are  graded  as 
research  chemists,  one  in  the  Veterinary 
Research  branch,  one  in  the  Division  of 
Chemistry,  and  two  at  Schools  of  Agricul- 
ture, the  salaries  of  th  !>eing  in  1918, 
as  previously  mentioned.  £285  and  £820  pet- 
annum.  A  contrast  with  the  research  acti- 
vities of  the  Department  of  Agriculture  in 
the  United  States  of  America  is  decidedly 
startling.  In  1913,  the  United  States  had 
ten   great   scientific   bureaus   each    actively 


prosecuting  research  in  the  different 
branches  appertaining  to  agriculture;  the 
sum  spent  on  printing  alone  in  this  year 
amounted  to  approximately  £100,000. 

Further,  there  were  no  less  than  64  experi- 
mental stations  throughout  the  country  each 
engaged  in  agricultural  research  chiefly 
relating  to  the  neighbourhood  in  which  it 
was  established.  Can  we  wonder  at  the 
frequent  complaints  made  at  every  farmer's 
congress  about  the  utter  inadequacy  of  the 
Government  staff  to  conduct  fundamental 
investigations? 

At  the  beginning  of  this  year  a  Research 
Grant  Board  was  constituted  by  the 
Government,  and  its  decisions  in  connection 
with  applications  for  research  scholarships 
and  grants-in-aid  of  research  in  respect  of 
the  year  1919  were  recently  announced. 

A  sum  amounting  to  £1,650  has  been 
allocated  among  18  successful  applicants, 
made  up  of  7  scholarships,  amounting  to 
£860,  and  11  grants-in-aid  of  a  value  of 
£790.  The  position  as  regards  chemistry  in 
the  list  of  awards  is  disappointing  as  only 
one  deals  with  a  chemical  problem. 

The  Royal  Society  of  South  Africa  also 
annually  administers  a  research  grant  of  a 
value  which,  while  I  have  not  the  correct 
figures,  does  not  exceed  £1,000. 

It  will  have  been  noticed  recently  that  the 
British  Government  has  established  a 
department  for  scientific  and  industrial 
research,  while  a  grant  of  £20,000  is  being 
arranged  for.  This  sum  is  to  be  expended 
in  stimulating  scientific  research  with  a  view 
to  developing  the  economic  resources  of  the 
Colonies  and  Protectorates  during  1919  and 
1920  and  the  four  following  years.  The 
Union  Government  has  been  asked  to  furnish 
a  brief  review  of  the  present  position  of 
affairs.  It  must  unfortunately  be  n 
sarily  a  brief  one ! 

The  mineral  industry  of  the  Union  is  the 
pted  backbone  of  the  country, 
according  to  the  recent  reports  of  the 
Department  of  Mines  and  Industries  the 
value  of  the  mineral  output  during  1918 
amounted  to  £47,737,738,  made  up  chiefly 
of  the  following  items:  — 

Cm, Id  635,759,003 

Diamonds       7,114,867 

Coal 3,224,597 

Tin     440,995 

-per  342,105 

Silver  187,608 

Salt  163,722 

Lim-  ...         ...  158,245 
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gratifying  and  gives  a  lead  to  those  who  are 
indebted  in  a  similar  manner  to  science. 
We  also  learn  that  another  bequest  of 
£200,000  was  made  to  the  Queensland  Uni- 
versity by  the  late  Sir  Samuel  McCaughey. 
The  local  example  of  the  late  Mr.  Beit, 
whose  bequest  of  £200,000,  as  we  are  all 
aware,  was  filched  from  us  probably  owing 
to  our  delay  in  dealing  with  it,  should  also 
act   as  a  stimulus. 

The  nucleus  of  the  university  is  here,  and 
shall  it  be  said  that  we  were  so  neglectful 
of  our  own  interests  that  we  let  it  languish'.' 
Posterity  will  be  our  judge,  and  it  is  for 
those  who  have  the  wealth  to  ensure  that 
the   verdict  will  be  a  favourable  one. 

In  the  quarter-century  which  has  elapsed 
since  the  formation  of  our  Society,  South 
Africa  has  advanced  to  a  position  which 
now  enables  her  to  take  a  worthy  place 
among  the  nations  of  the  world,  and  it  is 
for  us  all  to  do  our  share  in  seeing  that  she 
maintains  that  proud  position.  It  is  our 
heritage  won  by  the  sacrifice  of  those  who 
have  gone,  and  it  behoves  us  to  do  nothing 
to  tarnish  the  lustre  of  their  bequest  but  to 
make  South  Africa's  position  more  secure, 
more  prominent,  more  brilliant,  and  to  pass 
on  to  our  sons  in  our  turn  a  talent  which 
we  have   not  buried. 

As  a  Society,  we  can  play  a  great  part  in 
the  future  industrial  expansion  of  the 
country.  Our  record  is  bound  up  with  the 
history  and  development  of  the  gold  mining 
industry,  and  is  one  of  which  we  have 
cause  to  feel  proud.  There  is  no  reason  why 
in  the  future  we  should  not  take  the  same 
prominent  part  in  other  directions  and  in 
fostering  other  industries  through  chemical 
knowledge. 

Mr.  J.  Chilton  (Vice-President > :  I  am 
sure  we  are  all  indebted  to  our  President  for 
his  very  eloquent  address.  It  is  very  seldom 
that  this  meeting  hears  the  Government 
receive  such  deserved  criticism,  but  it 
appears  to  me  the  President  has  said  some- 
thing that  ought  to  be  said,  and  ought  to 
have  been  said  years  ago.  His  remark's  are 
so  pointed  that  even  our  thick-skinned 
Government  can  hardly  pass  it  over  with- 
out putting  up  some  defence.  There  is  not 
the  slightest  doubt  that  our  chemists,  as  a 
body,  have  been  inarticulate,  and  have  not 
made  their  united  voice  heard.  If  they  had 
gone  to  the  hustings  like  other  bodies  and 
aired  their  views  to  members  of  Parliament 
probably  their  conditions  would  have  been 
a   great    deal    better   than    they    are    to-day. 


They  might   take  a    Lesson  from  others  and 
enginee]   a  strike  or  even  threaten  a  si 
and  their  condition  would  receive  attention. 
<  M   course  it   may  be  that   the  <  i  ►vernment 

has  the  idea  that  chemist  of  to-day 

is  the  lineal  descendant  of  the  alchemist  of 
the  middle  ages,  whose  chief  work  seemed 
to  be  the  search  for  the  philosopher's  stone 
that  would  transmute  base  metal  into  gold, 
it  thinks  that  this  great  d  has  been 

made,  and  that  chemists  can  make  gold  for 
nselves  so  it  is  unnecessary  to  provide  a 
decent   sal.-n 

In   the    future   of  this   count i  cially 

dealing  with  our  coal  products,  there  is  a 
great  field  of  activity  for  our  chemists.  In 
the  coal  field-  Transvaal   and  Natal 

we  have  a  meat  source  of  national  w- 
that  is  being  absolutely  wasted  through 
products  not  being  utilized,  and  to  these 
men  who  can  increase  our  national  wealth 
we  offer  a  salary  that  a  tramway  man  would 
scorn.  If  we  had  a  few  addresses  such  as 
we  have  just  listened  to,  this  state  of  things 
would  be  altered.  I  think  there  is  a  great 
debt  due  to  Mr.  Gray  for  bringing  forward 
the  cause  of  the  chemists,  and  I  have  much 
pleasure  in   moving  the   vote  of  thanks. 

Unfortunately  the  laws  of  the  Medes  and 
Persians  which  apply  to  this  Society  will 
not  allow  us  at  this  meeting  to  discuss  the 
address,  but  I  am  certain  that  wherever 
technical  men  meet  this  will  be  brought 
forward  for  discussion  and  appreciation. 

Mr.  C.  J.  Gray  (Member  of  Council): 
nd  the  vote  of  thanks  to  the 
President  for  his  exceedingly  interesting 
address.  Xot  only  the  chemist,  hut 
members  of  other  technical  professions,  also 
represented  in  the  Society,  will  be  glad  to 
receive   greater  recognition. 

The  President:  I  have  to  thank  Mr. 
Chilton  and  Mr.  C.  J.  Gray  for  the  manner 
in  which  they  have  proposed  and  seconded 
the  vote  of  thank's,  and  you  for  the  manner 
in  which  vou  have  received   the  add' 


THE   SOLUBILITY  OF  GOLD  IN 
CYANIDE  SOLUTIONS. 

By  H.    A.   White  (Member  of  Council). 

(Printed  in  Journal,  July,  1919.) 

DISCUSSIOK. 

'I'h,.  author  introduced  the  paper,  pub- 
lished in  the  July  Journal,  briefly  summaris- 
ing the  main  points. 
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malachite,  and  above  ground  level  is  leached 
and  carried  2%  to  3%  copper.  The  ore  body 
is  about'  1,600  ft.  long,  reef  to  100  ft,  in 
width.  As  the  water  level  is  240  ft.  below 
ground  level,  leaching  and  in  places  second- 
ary enrichment,  has  been  much  in  evidence, 
and  a  central  richer  vein  has  yielded  those 
well-known  beautiful  specimens  of  mamillary 
malachite.  Towards  water  level  bornite,  high 
grade  chalcopyrite  and  grey  copper  ore  begin 
to  appear,  and  below  water  level  {lies- 
prevail.  The  central  ore  body  has  been 
largely  stoped,  and  about  50,000  tons  of  ore 
averaging  about  12%  copper  have  been 
milled.  This  was  roughly  hand-picked 
and  concentrated  on  jigs  and  Wilfley 
tables  in  a  small  100  ton  a  day 
mill.  Owing  to  the  character  of  the 
ore  over  50%  of  the  copper  was  sent 
to  the  dump  in  the  slime  and  sand.  A 
concentrate  of  4.07,  copper  was  calcined  and 
sent  to  Europe.  High  rail  freights  and  the 
expense  of  coke  and  fluxes  make  smelting 
locally  the  bulk  of  the  ore  body,  which  has 
a  value  in  the  vicinity  of  5%  copper,  almost 
impossible  and  the  problem  presented  itself 
of  making  available  the  large  tonnage  of 
copper  in  this  ore  body.  Oil  flotation  in  the 
hands  of  the  Mineral  Separation  Co.  has 
made  great  progress  in  dealing  with  many 
classes  of  ore  not  generally  considered  suit- 
able for  this  process.  Exhaustive  tests  were 
made  in  London  with  flotation,  and  as  a 
result  a  process  was  devised  which  gave 
excellent  results  with  large  parcels. 

Following  this,  the  small  mill  has  been 
remodelled,  a  Hardinge  mill  installed  for 
fine  grinding  and  a  flotation  unit  added, 
with  which  bulk  trials  of  the  mine  ore  aj 
being  made.  It  is  expected  to  make  a  con- 
centrate going  over  20n/  copper. 

It  is  not  stated  what  process  is  being 
employed  to  make  the  malachite  float. 

I  am  indebted  to  the  Manager,  Mr.  Wiley, 
for   a    most   courteous   reception    and   these  I 
notes    which    I   trust   will   prove   of   interest 
to  membei  3 

The  concentration  of  low  grade  oxidized 
ores  of  eopp  v  has  always  presented  an  in- 
soluble problem  unless  leaching  processes 
were  practicable  and  the  success  of  flotation 
methods  for  this  class  of  ore  is  of  - 
interest  and  importance .  Perhaps  Mr. 
Wiley  will  be  able  to  give  fuller  particulars 
at  a  later  date. 

The  President:  T  am  sure  we  are 
extremely  indebted  to  the  author  for  his 
interesting  note,  and  I  hope  that  Ins  wish 
regarding  Mr.   Wiley  will  be  fulfilled. 


Mr.  J.  Allan  Woodburn  (Associate) : 
1  have  great  pleasure  in  seconding  the  vote 
of  thanks  to  the  author.  I  think  anybody 
dealing  with  base  metals  should  contribute 
notes  similar  to  the  author's,  1. ccause  they 
lender  available  a  little  more  information 
10  this  Society.  I  believe  that  at  a 
early  date  lefined  copper  will  be  pro. I 
in  the  Transvaal,  and  I  think  that  may  lead 
to  further  industries.  There  is  no  reason 
why  copper  should  not  he  drawn  into  wire 
for  construction  and  electric  transmission 
locally,  and,  as  time  goes  on,  if  communi- 
cations with  distant  mines  is  improved,  then 
Central  Reduction  Works  might  enable 
quite  a  number  of  small  mines  to  open  up 
and  work,  which,  at  present,  it  is  impossible 
to  bring  to  a  producing  stage.  I  believe 
investigations  have  also  been  made  recently 
with  regard  to  metallurgical  work  of  that 
description,  and  someone  has  been  recently 
in  the  country  who  has  suggested  that,  both 
in  Rhodesia  and  in  the  Transvaal  there 
might  be  openings  for  reduction  works  of 
that  sort.  I  think  if  a  little  more  informa- 
tion were  given,  such  as  the  author  has 
notified,  it  would  all  help  towards  the  end 
which  we  all  wish  to  see. 

Prof.    G.    H.    Stanley    (Past-President): 

I  would  like  to  ask  if  the  author  of  the 
paper  would  state  what  percentage  recovery 
is  obtained?  On  some  of  this,  or  at  any 
rate  very  similar  ore,  I  tried  a  good  many 
processes  of  concentration,  and  in  some 
cases  obtained  a  pretty  high  concentrate, 
but  the  percentage  of  concentration  in  all 
cases  was  quite  unsatisfactory.  It  is  very 
difficult  ore  indeed  to  treat,  and  if  flotation 
can  be  successfully  applied  to  these  low- 
grade  copper  ores,  it  marks  a  very  great 
advance. 

Mr.   J.   Gibson   (Associate):     The   author 

of  the  paper  lias  confined  his  attention  more 
or  less  to.  the  metallurgical  side  and  the 
fcreatmenl  of  ore,  bul  those  who 
interested  in  the  history  of  the  Katanga. 
Copper  Mines  will  find  a  very  excellent 
paper  in  the  transactions  of  the  Geological 
Society  of  South  Africa  (Vol.  XVI),  by  Mr. 
F.  E.  Studt,  published  in  L913,  which 
gives  a  very  comprehensive  view  of  the 
whole  of  the  geology,  not  only  in  that  parti- 
cular district,  lint  in  the  whole  of  the 
Belgian  Congo,  and  also  of  Rhodesia.  Tt 
is  very  interesting  to  [earn  from  his  note-, 
that  all  the-''  copper  ores  OCCUr  in  what  is 
known  as  the  dolomite  formation  of  the 
Transvaal  system,  a  system   which   appears 
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of  a  pocket  did  not  follow  the  line  of  Assur- 
ing in  search  of  more  tin.  Although  it  is 
difficult  to  state  definitely  that  they  did  not 
do  so,  everything  tends  to  indicate  that  the 
ancients  did  no  developmi  nt  in  barren 
country  or  on  thin  non-ore-bearing  fissures. 

Mr.  Trevor's  contribution  is  a  most  valu- 
able one,  and  is  a  paper  in  itself.  He  is  in 
agreement  with  the  writer  that  the  gr 
workings  from  the  Zambesi  to  the  High 
Veld,  i.e.,  for  gold,  copper  and  tin  are  attri- 
butable to  the  same  workers,  though  the 
actual  work  must  certainly  have  extended 
Gver  long  periods  of  time.  Mr.  Trevor's 
estimate  made  in  1912  of  2,000—3,000  tons 
of  metallic  tin  agrees  with  my  own  and  Mr. 
Schoch,  who  has  a  very  wide  knowledge  of 
the  area  under  discussion,  believes  that  this 
quantity  is  if  anything  an  underestimate. 

Mr.  Waites,  in  two  rambling  contribu- 
tions, under  no  circumstance  will  believe 
in  the  antiquity  of  the  workings  nor  will 
he  accept  the  late  II.  X.  Hall  as  an 
authority. 

The  term  "  ancient  "  is  after  all  merely 
relative  and  the  antiquity  of  South  Africa, 
Britain,  Egypt  and  Chaldea  are  in  an 
ascending  scale  of  age.  The  word  "ancient" 
as  applied  to  mine  workings  in  South  Africa 
refers  to  those  workings  which  were  in  opera- 
tion before  the  dawn  of  history  in  South 
Africa.  Now  although  Herodotus  states,  that 
under  the  Egyptian  King  Nechos,  about  610 
B.C.  an  expedition  commanded  by  Phoeni- 
cians left  the  Red  Sea  and  sailed  round  Africa 
returning  after  three  years  via  the  Pillars 
of  Hercules  (Straits  of  Gibraltar),  neverthe- 
less the  first  actual  written  record  of  Africa, 
south  of  the  Zambesi,  is  that  of  the  Arabian 
historian  Massoude  of  015  A.D.  The  writer 
takes  it  therefore  that  any  event  ante- 
cedent to  that  date  may  be  assumed  to  be 
ancient.  As  regards  Hall's  opinion  that  the 
ancients  were  probably  Semitic,  the  late 
Theodore  Bent  who  was  engaged  in  archaeo- 
logical research  in  Asia  Minor,  S.E.  Africa 
and  Southern  Arabia,  concluded  thai  the 
culture  was  originally  introduced  from  Asia 
at  some  period  of  pie-Islamic  times  (see 
"  Ruined  Cities  of  Mashonaland  ")•  The 
late  Dr.  G.  M.  Theal  was  another  upholder 
of  the  Semitic  or  Sabean  theory,  and  Dr. 
Livingstone  states  that  Semitic  customs 
noticeable  among  the  natives  (Rhodesian) 
are  probably  the  remains  of  the  secret  arts 
which  prevailed  among  the  Arabs  before 
Mahomet  appeared  (Last  Journals,  p.  218). 
It  is  unnecessary  to  extend  the  list  of  promi- 


nent   archaeologists    and    ethnologists    who 
lia\  e  accepted  this  tin 

Mr.  Waites  appeals  to  lose  sight  of  the 
fact  that  not  only  lew-  hut  Arabs,  Phoeni- 
cians and  Tynans,  etc.,  were  Semites,  and 
that  Jews  are  not  all  either  buyers  of  Md 
clo  or  directors  of  mining  companies.  His 
statement  that  "  .lews  never  toil..,l  neither 
did  they  spin"  is  untrue  and  unworthy  of 
refutation.  Mr.  Waites  is  not  satisfied  with 
archaeological,  ethnological  and  historical 
evidence,  and  wants  a  skull  to  he  found 
before  he  will  believe  in  the  antiquity  of  (he 
workings 

The  finding  of  half  a  do/en  skulls  would 
not  necessarily  settle  the  quest  ion  ol 
age  of  a  working.  It  is  quite  conceivable 
that  a  very  ancient  skull  might  he  found  in 
a  modern  working  and  vice-versa.  As  a 
matter  of  fact,  as  Mr.  Schoch  pointed  out, 
a  skeleton  with  skull  has  actually  be<  n  I 
The  skull  is  in  a.  good  state  ol  preservation, 
and  Dr.  L.  G.  Irvine,  who  has  si  en  it, 
thinks  that  it  is  probably  the  skull  of  a 
large  baboon.  One  would  not  argue  from 
this,  that  the  workings  were  made  by 
baboons,  nor  that  the  find  of  the  jawbone 
of  a  quagga  in  another  working  proves  that 
the  ancients  used  animals  for  underground 
tramming. 

Mr.  Schoch  believes  that  none  of  the  tin 
workings  are  older  than  the  Portuguese 
settlement  of  S.E.  Africa  (1505),  and  that 
these  were  made  under  theii  direction. 
Apart  entirely  from  any  proof  that  the 
Portuguese  ever  did  any  mining,  and  I 
is  direct  evidence  to  the  contrary,  the 
history  of  the  Leeuwpoort-Rooiberg  area 
cannot  be  read  apart  from  the  history  of 
the  Alessina-Palabora  copper  workings  and 
the  Rhodesian  gold  workings.  Some  leas- 
able explanation  must  be  advanced  as  to 
what  became  of  the  3,000  tons  of  tin,  the 
tens  of  thousands  of  tons  of  copper  and 
b75,000.000  worth  of  pold  which  has  come 
out  of  old  workings  and  which  was  certainly 
not    exported    during    the    Portuguese    era 

<  L505-1750).  Mr.  Schoch  thinks  that  if  the 
many  early  records  had  not  been  destroyed 
in  the  earthquake  of  Lisbon  |  WD.  1755) 
proof  would  be  found  to  support  his  con- 
tention. 

Theal,  however,  in  his  "Records  of  South 
Africa"  (VII.  volumes),  gives  uumerous 
references  from  both  Aral,  and  Portuguese? 
writers  to  the  effect  that  there  was  no  ex- 
tensive mining  in  the  interior  during  the 
period  915  A.D.  to   L750  A.D. 
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A  SAFETY  FIRST  METHOD  FOR  THE 
ESTIMATION  OF  CO,  IN  MINE  AIR. 


By  H.    R.    S.    Wilkes    (Member). 
(Printed   in    Journal,    May,    1919.) 

DISCUSSION. 

Dr.  James  Moir  (Past-President):  The 
only  useful  thing  I  can  say  with  regard  to 
this  paper  at  present  is  that  I  think  the 
author  might  have  acknowledged  the 
previous  work  on  this  subject.  As  printed, 
it  appears  as  if  it  were  an  entirely  original 
invention,  which  I  think  is  hardly  fair.  The 
method  of  using  a  shaking  bottle  was  in- 
troduced by  Mr.  E.  A.  Mann,  Government 
Analyst  of  Western  Australia,  about  fifteen 
years  ago. 

Mr.  H.  A.  White  (Member  of  Coun 

I  think  Dr.  Mcir's  modesty  prevents  his 
adding'  that  he  himself  arranged  a  suitable 
modification,  and  a  very  valuable  one,  which 
I  believe  was  in  use  for  a  very  long  time, 
and  I  believe  is  still  in  use  in  some  of  our 
mines. 

The  President:     It  is  quite  probable  the 

author  did  not  knew  of  this  at  the  time  he 
wrote  the  paper,  and  I  have  no  doubt  he 
will  be  pleased  to  give  suitable  acknowledg- 
ment. 

Mr.  H.  R.  S.  Wilkes  (Member):     I  may 

say  that  your  remarks  with  regard  to  my 
lack  of  knowledge  of  this  process  of  Dr. 
Moir's  are  quite  correct,  but  in  my  notes  I 
did  not  claim  any  originality  ;  in  fact,  the 
first  paragraph  gave  the  credit  of  the  idea 
to  Professor  le  Xeve  Foster  who  suggested 
the  method  in  Cornwall — some  35  years  ago, 
and  I  definitely  stated  that  in  my  paper.  I 
<lo  not  claim  any  originality  at  all,  except 
for  the  style  in  which  the  method  is  pre- 
sented. The  application  of  the  chemical 
reactions  involved  I  claim  no  originality  for. 
I  think  35  years  ago  pre-dates  Dr.  Moir's 
method. 

The  meeting  then  terminated. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 


Interferometer  in  Gas  Analysis. — "A  recent 
technical  paper  issued  by  the  U.S.  Bureau 
of    Mines,    describes    the    outcome    of    some    of    the 


investigations    made    by    the    Bureau    in    connection 

with  work  on  mine  lt.iscs  ami  natural  gas.  For 
special  work  in  the  field  of  gas  analysis  some  of 
the  older  analytical  methods  have  been  partly  sup- 
planted by  those  that  permit  analyses  at  frequent 
intervals.     The  Rayleigh   interferometer, 

s  by  Frit/.  Haber  and  Frederick 
Lowe,  of  Jena,  meets  this  requirement.  It  makes 
oi  the  optical  properties  of  gases  and  is  suit- 
able for  analysing  a  binary  gas  mixture.  The  out- 
air  currents  from  mines  contain  carbon 
dioxide  and  methane  mixed  with  air.  A  decrease 
in  the  amount  of  oxygen  and  a  corresponding  in- 
crease in  the  amount  of  nitrogen  are  indicated  by 
the  interferometer  as  an  increase  in  the  methane 
and  carbon  dioxide  content.  Hence,  regardless  of 
the  cause  of  contamination  of  the  air,  by  the  addi- 
tion of  methane  or  carbon  dioxide,  or  the  with- 
drawal of  oxygen,  the  instrument  indicates  imper- 
fect ventilation.  The  instrument  may  also  be  used 
to  detect  the  contamination  of  hydrogen  with  heavy 
gases  such  as  oxygen  and  nitrogen.  This  use 
should  be  of  especial  importance  in  detei  mining 
the  power  of  gases  to  carry  aircraft.  If  air  is 
assumed  to  be  the  contaminating  gas  and  if  pure 
hydrogen  is  used  as  the  standard  of  comparison, 
the  sensibility  is  0"02%.  A  third  use  of  the  inter- 
ferometer is  in  determining  the  degree  of  carburi- 
satiou  of  illuminating  gas  carburetted  with  benzol. 
A  sensibility  of  O'l  gm.  per  cubic  metre  is  to  be 
expected  in  this  case.  Another  application  is  the 
determination  of  ammonia  in  distillation  gases. 
Available  data  show  that  in  this  determination  the 
instrument  may  be  made  to  show  a  sensibility  of 
0'3  gm.  per  cubic  metre.  A  common  task  in  gas 
analysis  is  the  determination  of  the  composition  of 
smoke  and  flue  gases  for  the  purpose  of  boiler 
control.  One  of  the  chemists  of  the  Bureau  is 
applying  the  interferometer  to  this  problem  and  a 
complete  report  of  his  results  will  be  published  in 
due  course.  The  interferometer  may  also  be  used 
to  determine  the  efficiency  of  a  given  system  of 
ventilation  ;  in  the  control  of  mixtures  of  natural 
gas  and  air  used  in  galleries  for  testing  the  safety 
of  explosives  ;  and  in  ascertaining  the  character 
of  mixtures  of  sulphur  dioxide  and  carbon  dioxide 
resulting  from   organic  oxidations. 

The  interferometer  is  made  in  two  different 
models.  A  laboratory  type,  described  in  this 
paper,  has  gas  chambers  1  metre  long  and  is 
employed  for  exact  gas  analysis ;  its  precision  is 
equivalent  to  that  of  ordinary  volumetric  gas- 
analysis  apparatus  which  use  mercury  as  the  con- 
fining fluid  and  give  results  accurate  within  0"02% 
to  0"03%.  The  other  model,  a  short  or  portable 
type,  is  employed  for  anal;  when 

less  accuracy  is  desired.  Its  accuracy  is  compar- 
able with  that  usually  obtained  in  technical  gas 
analvsis  when  water  is  used  as  the  confining  fluid 
—that  is.  0'20  to  (V300/,  of  carbon  dioxide  or 
methane.  In  both  instruments  the  principle  is 
the  same,  the  smaller  type  differing  in  details 
essential  to  portability.  The  short  type  when  in 
position  is  upright  ;  it  is  aboul  I  in.  in  diameter 
and  20  in.  high,  and  weighs  about  11  lb.  Its  use, 
like  that  of  the  laboratory  type  is  confined  to 
binary  gas  mixtures." — F.  M.  Skihert  and  W.  C 
Harp'ster. —Irmi  and  Coal  Trades  Review,  March 
14,    1919,    p.    326.     (J.    A.    \V.) 
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ascertain  whether  a  water  containing  much  nitro- 
genous matter  has  been  treated  with  hypochlorite. 
Fifty  cc.  of  the  water  and  50  cc.  of  distilled  water 
are  placed  in  two  cylinders  and  each  treated  with 
1  cc.  of  iV/1  sulphuric  acid  and  01  gm.  of  potas- 
sium iodide.  If  the  water  has  been  treated  with 
hypochlorite  a  brown  coloration  develops,  whilst 
the  distilled  water  will  remain  colourless.  Nitrites, 
which  also  liberate  iodine  from  potassium  iodide, 
would  have  been  oxidized  bv  the  hypochlorite. " — 
A.  R.  Lixg.  Analyst,  1918,  43,  347-348.—  Journal 
of  the  Society  of  Chemical  Industy,.  Nov.  30,  1918, 
p.    713a.      (J.    A.    W.) 


METALLURGY. 

Effect  of  Air  in  Cyaniding. — "Since  the  general 
acceptance   of  Eisner's  equation, 

(2Au  +  4KCy.+0  +  H20  =  2KAuCy2  +  2KOH), 
there  has  been  little  controversy  opposed  to  that 
deduction.  MacArthur,  one  of  the  inventors  of 
the  first  successful  cyanide  process  for  treating 
gold  and  silver  ores,  denied  the  supposition  as  to 
the  necessity  for  the  presence  of  air,  or,  rather, 
oxygen.  In  analyzing  the  reactions  one  finds  that 
gold  in  a  cyanide  solution  has  a  higher  affinity  for 
cyanogen  than  has  potassium,  but  it  cannot  exercise 
that  affinity  unless  some  element  is  present  in  the 
solution  to  combine  with  the  potassium  which  would 
be  freed  by  the  gold.  This  desirable  element  is 
oxygen,  which  combines  with  the  potassium  to  form 
its  oxide,  K20.  To  complete  the  reaction  and  ful- 
fill the  equation,  the  oxide  combines  with  w^ater, 
H,0,  to  form  2KOH.  The  gold  cyanide,  insoluble 
in  water  alone,  dissolves  in  the  solution  of  2KCy 
to  form  2KAuCy2.  Thus  is  evolved  the  complete 
term  of   the   second  part   of   the   equation. 

The  foregoing  synopsis  is  elementary,  but  basic 
to  the  consideration  of  the  complicated  conditions 
of  actual  practice  in  the  treatment  of  auriferous 
ores  which  are  crushed  and  pulverized  to  expose 
the  maximum  surficial  area  to  the  solution  of  KCy 
or  XaC'y.  As  tests  are  generally  expressed  in 
terms  of  KCy,  and  as  NaCy  is  analogous  in  action 
with  the  former,  this  consideration  and  analysis 
■will   deal   exclusively    with   the   formula  KCy. 

Consideration  will  first  be  directed  to  the  least- 
complex  auriferous  ores,  consisting  in  the  main  of 
quartz  containing,  besides  gold  and  silver,  variable 
quantities  (say  1%  in  the  aggregate)  of  sulphides 
of  iron,  copper,  and  lead,  which  are  pulverized  in 
water  or  cyanide  solution  to  which  lime  is  added. 
In  the  grinding  operation  finely  divided  iron  is 
introduced  into  the  pulp.  Much  air  is  occluded  in 
the  solution  during  the  grinding  and  subsequent) 
agitation  Slimes    are    agitated    in    the    cyanide 

solution  bv  mechanical  methods,  such  as  stirring,  or 
pumping  from  vat  to  vat.  Agitation  by  compressed 
air  is  also  extensively  practiced,  on  account  of  the 
cheapness  of  that  process,  but  mainly  because  the 
air  provides  the  oxygen  which  is  necessary  for  the 
reactions  called  for  according  to  the  Eisner  equation. 

Oxygen  to  promote  solution  of  gold  and  silver 
has  been  supplied  by  the  addition  of  oxidizing 
chemicals,  such  as  permanganate,  KMnO,,  ferri- 
cyanide  of  notassium,  K.Fef'v,.  or  MnO„,  Ba02, 
or  Pb02.  The  use  of  these  '  cyanicides  '  in  prac- 
tical operations  has  been  abandoned  in  most  in- 
stances, because  of  cost,  inefficiency,  and  destruc- 
tive effects  Under  ordinary  temperatures  and 
atmospheric  pressure,  quiescent  cyanide  solutions 
absorb  air  slowly  and  in  insufficient  quantity  for 
speedy  cyaniding   of   gold.        But  in  motion   under 


pressure    the   compressed   air   used    in   agitation   in- 
sures a  greater   absorption   of   oxygen. 

Heretofore   the  equation   expressing   the  reactions 
of    gold-cyanide    precipitation    has    been   written   as 
follows  : 
KAuCy„  +  2KCy+ Zn  +  H20  = 

v  ..      ,  "  Au  +  K2ZnCy4  +  KOH  +  H. 

But  tins  latter  equation  does  not  express  all 
the  reactions,  such  as  are  due  to  the  presence  of 
excess  of  zinc  and  of  water.  In  this  precipitation 
there  is  always  present  a  large  excess  of  both 
water  and  zinc,  and  oxidation  by  decomposition  of 
water  by  the  zinc  will  continue  as  long  as  free 
potassium  hydrate  is  present  to  dissolve  the  zinc 
oxide  formed  on  the  surface  of  the  /inc.  The 
presence  of  oxygen  in  the  occluded  air  increases 
the  oxidation  and  solution  and  is  largely  respon- 
sible for  the  accompanying  waste. 

As    soon    as    there    is    no    more    solvent    for    zinc 
oxide,  the  precipitation  of  gold  on  the  zinc  ce 
because    the    surface    becomes    coatee",    by    a    film    of 
zinc  oxide  which  isolates  the  gold  from  the  metallic 
zinc    on    which     it     was    deposited.         This    U 
insulates  the  gold  by  reason  of  the  loss  <■: 
galvanic,   or  electric,   contact  with   the   zinc.     \\  hen 
this    last    condition    prevails,    and    occluded    air    is 
present,    the    gold    precipitate    is    dissolved    by    the 
cyanide  solution.     Of  course  this  is  not  a  necessary 
condition,     but     it     frequently     happens     through 
ignorance  or  neglect.     If  no  free  oxygen  be  present, 
gold    will    not   be   thus  re-dissolved. 

A  considerable  number  of  investigators  have 
studied  the  question  as  to  the  composition  of  white 
precipitate,  and  there  is  a  wide  divergence  in 
opinion  as  to  its  origin  and  constitution.  This 
divergence  is  probably  due  to  the  variety  and  com- 
position of  the  ores  being  treated.  The  remedial 
addition  of  cyanide  necessitates  increased  wa 
of  both  cyanide   and   zinc. 

A  recently  issued  United  States  patent,  which 
claims  a  monopoly  for  the  practice  of  removing 
occluded  air  and  gases  from  cyanide  solutions  be- 
fore precipitation,  draws  attention  to  the  fact  that 
air  has  b°en  removed  from  cyanide  solutions  as 
they  pass  to  precipitation  by  various  means,  especi- 
ally by  pumps,  including  wet  or  dry  vacuum,  singly 
nr  in  arrangement  with  vacuum  chambers  in  various 
combinations,  for  many  years,  and  at  mnnv  times 
and  places.  This  statement  may  he  confirmed  by 
examination  of  descriptions  of  cvanide  plants  pub- 
lished in  books  on  the  art,  and  in  the  transactions 
of  technical  societies  devoted  to  mining  and  metal- 
lurgy. One  citation  is  illustrative  :  Trans.  A.  T. 
M.    E..    Vol.    42.    1912.    po.    729-731. 

The   practice   in  the   V .S.   Patent   Office  which  has 

prevailed    during    mnnv    years    in    the    examination 

as   to    novelty   of    applications,    has   been    to    ignore 

the  facts  as  to  the  prior  state  of  the  art   invol     id, 

as    shown     in    technical     publications,     other    than 

patents    previously    issued    bv    the    United    Si 

Grea<    Britain,    France   and    Germany.       Therefore 

manv    patents    have    been    granted    which    have    not 

sustained    by   the   courts   because    of   lack   of 

Ity.     This    has    caused    much    costly    litigation 

h    would    have    been    avoided    had    the    Patent 

functioned    under   a   different    system. 

The  practice  of  removing  air  from  liquids  is  an 
old  one  and  has  been  extensively  adopted.  The 
been  effected  by  the  use  of  such  apparatus 
as  wet  or  dry  vacuum  pumps,  vacuum  chambers, 
or  sprays,  in  various  arrangements  or  com- 
binations, and  barometric  discharge  pipes  from 
vacuum    chambers    or   vats.      During   the    empirical 
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development  of  the  art,  much  apparatus  and  many 
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tion,  and  the  percentage  of  the  metal  obtained   by 
.  -ti  in   has   nut   been 

iitive  statements  t  trary. 

outstanding    feature    of    metallurgical    prac- 
tice on  the    Eland    is  the   retention  of   t- 
method  of  milling  in  alkaline  water,  which  permits 
such    a    comparatively    high    r<  d    by 

amalgamation,  and  leaves  a  tailing  in  idt 
timi     for    cyanide    treatment.     A     further    < ! 
teristic  of   procedure   in   this   important   <li>t • 
the  recogniton  of   the  cheapness  of    leaching 
tonnages  of  comparatively  finely  ground  i 

Statistics    show     that     minor     improvements     in 

n  are  constantly   I  f  the 

largest   groups,  controlling  a   cumber  of  important 

mines,   reporting   reduced   gold   content    in   residue, 

with     increased     actual     i. 

obtained  from  comparatively  low  grade  ores  without 
the  adoption  of  sliming. 

It    is   a    testimony    t  of    the    funda- 

mentals   of    Hand    metallurgical    practice    that    the 

district     has     mure     than     held     its    own     during     the 

recent   war  crisis,   its   proportionate itribution  to 

the   world's  supply   of   gold   ha  idily, 

in  spite  of  all   disabilities  in  1914  to 

in  1917.  When  statistics  are  available  it 
will  probably  be  found  that  the  last  named  figure 
has  been  maintained   or  exceeded   iii   1918. 

Reinstatement  of  Charcoal  at  n  Precipitant. 
The    difficulty    in    obtaining    supplies    in    i- 
ts,    and    the    11 
materials,    have   led    to   the   achievement    of    many 
economies,    and    to    the  '    a    little 

lity    among    cyanide   engineers      One    of    the 
nteresting  developments  in  the  metallur' 
chronicled  during  1918,  referred  to  the  i 
nition  of  charcoal  as  a  precipitant,  and  its  retrarret 
tion    from    the    obscurity    to    which    it    had    been 
■ .]    foi    many   years.     This   was   achieved    bj 
the  adoption  of  a  oew  method  of  application,  which 
has   insured   success.     Briefly   stated,   it   was   found 
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preference  for  the  gold  compound  rather  than  for 
the  other  salts  in  solution,  the  idea  might  have  a 
wider  application. 

Investigation  into  the  question  of  the  effect  of 
the  interaction  of  aurocyanide  solution  and  colloidal 
carbon  was  proposed  some  years  ago,  but  nothing 
further  was  heard  of  the  subject  until  it  was  sug- 
gested that  the  excellent  results  being  obtained  in 
the  new  Moore-Edmands  process*  were  partly  due 
to  the  fact  that  some  of  the  ground  charcoal  used 
was  in  the  colloidal  condition.  This  would  suggest 
colloidity  by  subdivision,  and  is  no  adequate  expla- 
nation of  the  fact  that  precipitating  power  regularly 
increases  as  reduction  in  the  particle  size  of  the 
precipitant  increases,  although  it  is  feasible  to  infer 
that  colloidal  carbon  may  be  released  by  commi- 
nution. 

Aluminium  and  Zinc  Precipitation. — The  high 
price  of  aluminium  has  resulted  in  decreased 
attention  being  paid  to  the  substitution  of  this 
metal  for  zinc  as  a  precipitant.  In  one  case,  how- 
ever, the  change  has  been  reported  to  have 
been  followed  by  a  marked  saving  in  cyanide  and 
lime.  The  only  trouble  experienced  was  due  to 
an  accumulation  of  calcium  aluminate  in  the  piping  ; 
and  improvements  are  being  made  to  prevent  or 
decrease  this.  A  further  reduction  in  the  amount 
of  dust  used  is  anticipated.  Aluminium  is  also 
being  used  in  place  of  zinc  at  the  plant  of  the 
Cia  Beneficiadora  de  Pachuca,  Mexico,  and  con- 
siderable  economies   are   being   effected. 

Apart  from  the  introduction  of  de-aerating 
apparatus  at  several  plants,  no  change  is  to  be 
noted  in  zinc-dust  practice,  although  attention  has 
been  drawn  to  alternative  methods  of  estimation 
of  the  purity  of  the  product  usually  used. 

A  modification  of  normal  practice  is  to  be  noted 
at  the  Mclntyre  Porcupine  plant,  where  it  has 
been  decided  to  instal  the  Miller  chlorine  process 
in  order  to  produce  a  high-grade  product,  and  so 
avoid  the  excessive  marketing  expenses  associated 
with    a    comparatively    low-grade    bullion. 

Zinc-shaving  precipitating  practice  has  progressed 
little,  but  is  still  widely  adopted.  Attention  has 
been  paid  to  the  various  refinements  of  operation 
which  have  been  introduced  during  several  years 
of  progress  ;  but  it  is  to  be  regretted  that  promin- 
ence is  still  given  to  types  of  apparatus  which 
have  aided  in  bringing  the  process  into  disrepute. 
The  practice  of  adding  lump  cyanide  at  the  head 
of  the  box.  in  an  effort  to  counteract  the  inertness 
of  the  solution  met  with  in  many  close-circuit 
plants,  is  being  more  extensively  discouraged,  and, 
as  a  result,  economies  of  both  cyanide  and  zinc  are 
usually  achieved. 

Sodium  Sulfihi'h  in  Cyaniding. — An  interesting 
development  in  the  metallurgy  of  gold  has  taken 
place  in  connection  with  the  cyaniding  of  the 
quartz  ore  at  Prestea  mine.  Gold  Coast  Colony, 
West  Africa.  The  deposit  is  crossed  with  seams 
of  carbonaceous  schist,  which  is  also  found  in 
close  proximity  to  the  vein  :  and.  during  cyaniding 
operations,  some  of  the  gold  is  prematurely  precipi- 
tated on  the  graphite.  This  resulted  in  high 
residues  ;  but  subsequent  experimentation  indicated 
the  feasibility  of  using  sodium  sulphide  as  a  correc- 
tive in  a  later  stage  of  treatment. 

As  practiced  at  the   Prestea,   the  new    mi 
consists    of    drainage,    after    cyanide    treatment    in 
leaching   vats,    and    re-treatment    with    0'2%    sodium 
sulphide     solution.      The    material     is    then    water 
washed,    and    the    residue    discharged.     The  '  gold- 

*See  this  Journal,  Vol,  V.t,  July.  191.8,  pp.  7-13. 


sodium  sulphide  solution  is  passed  through  copper 
shavings,  where  the  precious  metal  is  deposited 
and  receptacles  similar  to  ordinary  zinc  boxes  are 
used.  The  gold  precipitate  is  filter-pressed,  dried 
and  smelted.  Copper-gold  bullion,  matte,  and 
slag  result,  which  assay  1U0  line.  33  ,„.  per  ton. 
and  12  oz.  per  ton,  respectively.  The  new  process 
recovers  an  additional  50  cents"  worth  of  gold  per 
ton   of   sand   treated. 

With  regard  to  the  theorj  of  this  interesting 
development,  it  has  been  proposed  that  the  sul- 
phide was  a  solvent  for  the  gold  precipitated  on 
the  carbon.  ]\lore  recently  a  hypothesis  has  been 
advanced  which  draws  attention  to  the  evidence 
in  favour  of  the  theory  that  a  gold  solution  is 
adsorbed  by  the  carbon  rather  than  chemically 
acted  upon  by  occluded  gas,  and  that  the  addition 
of  sulphide  introduces  new  factors  of  surface- 
tension  influence,  with  the  result  that  a  part  of 
the  adsorbed  gold  compound  is  released  and  is 
available   for   treatment    with   a   precipitant. 

A  comparatively  recent  modification  in  connection 
with    the   precipitating   of    gold    and    silver   rei 
publicity     in     1916.      A     brief     account     of     T.      !'■ 
Crowe's     experiments     and     the     practical     results 
achieved     by     de-oxidizing     cyanide     solutions     by 
meana   of   a    vacuum,    prior    to    zinc-dust    precipita 
tion,    was    published,    but    few    details    were    given. 
The    new    system    was    used    throughout    1917,    and 
results    for    six    months'    operations    were    given    in 
the  paper  which  was  read  at  the   September,   1918, 
meeting  of  the   Institute  at   Colorado.*     It  is  to  be 
noted   that   considerable  savings  have  been  effected 
in  the  consumption  of   zinc  dust  and  cyanide. 

Mr.  Crowe's  explanation  of  the  theory  of  the 
reactions  involved  assumes  that  nascent  hydrogen 
is  the  active  precipitating  agent,  and  that  its  com- 
bination with  oxygen  in  the  solution  reduces  the 
precipitating  efficiency.  This  view  is  opposed  by 
0.  P.  Watts,  who  draws  attention  to  the  fact  that 
the  dissolving  of  zinc  in  a  solution  of  pure  sodium 
cyanide  is  an  example  of  the  displacement  of  one 
element  by  another:  and  that,  when  zinc  is 
immersed  in  a  dilute  cyanide  solution  containing 
gold,  two  reactions  occur  simultaneously — some  of 
the  zinc  is  dissolved  by  the  double  cyanide  of  gold 
with  precipitation  of  the  precious  metal,  and  a 
portion  of  the  zinc  dissolves  in  the  sodium  cyanide, 
forming    hydrogen. 

The  distinctive  feature  of  the  new  modification 
is  undoubtedly  the  saving  of  zinc  and  cyanide 
resulting  from  the  feasibility  of  abolishing  the 
practice  of  adding  lump  cyanide  at  the  head  of  the 
presses.  In  this  connection  it  is  interesting  to  note 
that  the  Crowe  modification  is  a  radical  departure 
from  the  practice,  so  often  found  beneficial  in 
improving  precipitating  efficiency  with  zinc-shaving 
precipitation,  of  oxidizing  the  solution,  before  it 
reached  the  boxes,  by  treatment  with  air.  The 
purpose  was  doubtless  to  accelerate  action  by  in- 
suring the  prompt  removal  of  occluded  hydrogen 
from  the  surface  of  the  zinc  shavings,  and  so 
expo- it  areas    of    the    precipitant.     Such    a 

method  would  be  unlikely  to  insure  any  economy 
in  the  consumption  of  either  zinc  or  cyanide, 
although  improved  precipitation  results  were  often 
obvious. 
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partly  of  the  extent  to  which  the  surrounding  quart/. 
ore  had  been  stoped,  thereby  increasing  the  weight 
to  be  supported  by  the  pillar.  The  suddenness 
and  violence  of  shock  depends  on  the  physical 
characters  of  the  ore  and  of  the  overlying  and 
underlying  rock  (hard  crystalline  hornblende  schist 
and  epidiorite)  which  do  not  permit  of  quiet 
deformation,  or  adjustment,  with  the  result  that 
disruption  is  correspondingly  violent  when  the 
breaking  stress  is  reached.  Air-blasts,  on  the  other 
hand,  were  restricted  to  bursts  of  rock,  whether  of 
quartz,  hornblende  schist,  or  trap  dike,  which 
occurred  in  circumstances  which  seemed  to 
preclude  superincumbent  pressure  as  an  essen- 
tial factor,  and  were  considered  to  be  due  to 
intrinsic  strain  in  the  particular  mass  of  rock 
involved.  If  a  pillar  of  quartz  is  under  great  stress 
due  to  superincumbent  weight,  and  if,  in  addition, 
some  of  the  adjacent  rock  is  in  a  condition  of  intrin- 
sic strain  due  to  other  causes,  there  may  obviously 
be  any  combination  of  a  quake  and  a  rock-burst ;  the 
one  may  set  the  other  off  and  the  resulting  effects 
may  be  greater  than  would  have  been  the  case  with 
either  acting  alone.  But,  in  Dr.  Smeeth's  opinion, 
the  quake  may,  and  often  does,  take  place  without 
any  of  the  rock  concerned  being  in  a  condition  of 
what  may  be  called  intrinsic  strain,  and  therefore, 
without  the  production  of  an  air-blast  or  rock-burst. 
In  the  Rand  mines,  rock-bursts  in  shafts,  drives,  or 
cross-cuts,  far  removed  from  stoped  areas,  are 
practically  unknown,  and  the  strained  rocks,  such 
as  those  at  Kolar,  do  not  appear  to  exist.  This  is 
evidence  that  violent  quakes  may  occur  as  the 
result  of  pressure  due  to  weight  alone,  quite  inde- 
pendently of  strain  due  to  other  causes,  and  the 
evidence  is  clearer  than  that  obtainable  at  Kolir 
where  both  sets  of  conditions  are  frequently 
associated. 

When  Dr.  Smeeth  started  his  investigations,  17 
or  18  years  ago,  rock-bursts  were  not  very  serious 
features  and  little  was  done  to  guard  against  them. 
Quakes  were  comparatively  rare  and  were  regarded 
as  bigger  air-blasts  or  as  falls  of  ground.  Compara- 
tively little  timber  was  put  in,  except  in  shafts  and 
to  support  heavy  ground,  and  systematic  filling  of 
stopes  was  practically  unknown.  The  shafts  were 
nearly  all  inclined  and  carried  down  along  the 
course  of  the  quartz  veins  or  shoots,  and  pillars  of 
quartz  or  poor  rock  were  numerous  throughout  the 
stopes.  The  recognition  that  pillars  were  a  source 
of  danger,  which  was  bound  to  increase  with  the 
extension  of  stoping  and  with  increase  of  depth,  led 
to  a  general  change  of  policy.  Inclined  shafts  have, 
in  recent  years,  been  carried  in  the  solid  hanging  or 
font -wall  rock.  In  the  case  of  several  of  the  old 
shafts,  which  have  been  smashed  up,  time  after 
time,  owing  to  the  failure  of  some  of  the  supporting 
pillars,  the  bold  step  was  taken  of  entirely  removing 
these  pillars  and  replacing  them  by  timber  and 
packs  of  waste  rock,  with  the  result  that  most  of 
the  trouble  has  ceased. 

Stoping  is  planned,  as  far  as  possible,  to  avoid 
the  leaving  of  small  pillars  by  taking  out  the  pre 
in  large  blocks  as  rapidly  as  possible  and  leaving 
large  blocks  of  untouched  ground  between  them.  In 
the  leaving  of  these  large  blocks  advantage  is  taken 
of  poor  zones  between  the  payable  shoots,  but 
where  these  are  not  available  large  blocks  of  payable 
ore  may  be  left   for   future   exploitation. 

Systematic  filling  with  waste  rock,  some  of  which 
is  sent  down  from  surface,  has  been  extensively 
developed  and,  in  the  steeper  mines,  methods  have 
been  devised  for  securing  considerable  consolidation 
of  the  packing.     At  first,  it  was  customary  to  carry 


a  stope  down  tor  a  depth  of  30  ft.  anil  then  put 
in  a  stull  and  fill  the  excavation  with  waste  rock. 
Another  30  ft.  was  then  stuped  below  the  first 
stull,  and  a  second  stull,  with  packing  on  top. 
was  put  in.  The  final  30  ft.  was  then  taken  out 
and  similarly  packed.  The  result  of  this  method 
was  that  the  three  separate  sets  of  packing  were 
poorly  consolidated  and  afforded  little  support  for 
the  hanging  until  the  latter  had  closed  down  con- 
siderably and  caused  dangerous  strain  in  adjacent 
pillars  or  in  the  more  massive  bands  of  rock  in  the 
hanging  itself.  These  strains  were  relieved  by 
sudden  fractures  accompanied  by  severe  shocks, 
the  smashing  of  heavy  timbers,  and  the  filling  up 
of  levels  and  slopes  with  broken  timber  and  rock. 
In  other  words,  although  this  filling  was  doubtless 
of  some  service,  and  was  preferable  to  the  practical 
absence  of  filling  previously  in  vogue,  it  failed  to 
prevent  a  marked  increase  in  the  number  and 
intensity  of  the  quakes  with  increase  of  depth  arid 
extension  of  stoped  areas. 

In  this  connection  it  may  be  as  well  to  note  that 
failure  of  pillars  under  excessive  weight  is  not  the 
only  source  of  quakes,  and  it  is  remarkable  that 
quakes  have  been  much  less  frequent  in  the 
Mysore  mine,  where  the  stopes  dip  at  45°  to  50°, 
than  in  the  Champion  Reef  and  Ooregum  mines 
where  the  dip  is  from  60°  to  80°.  In  the  latter 
mines  the  stress  on  pillars,  due  to  weight,  will  be 
very  oblique  to  the  axis  of  the  pillars,  and  failure 
will  be  due,  largely,  to  shearing  forces.  Where 
the  dip  is  very  steep,  much  of  the  weight  will 
go  to  produce  a  longitudinal  thrust,  in  the  direc 
tion  of  the  dip,  on  the  beds  or  bands  of  rock 
in  the  hanging,  and  as  these  vary  in  texture  and 
schistosity  we  may  expect  that  some  of  the  more 
massive  bands  will  take  upon  themselves  the 
greater  part  of  the  burden  ;  and  if  allowed  to 
bend,  to  any  great  extent,  they  are  liable  to  snap 
suddenly,  with  the  result  that  a  disastrous  quake 
is  produced.  The  importance  of  supporting  the 
hanging  as  early  as  possible  is  obvious,  and  the 
following  method  has  been  adopted,  for  some  year.-, 
with  a  view  to  getting  in  the  filling  before  any  wide 
extent  of  hanging  is  exposed,  and  of  obtaining  as 
much  consolidation  as  possible. 

A  heavy  packed  stull  is  put  in  at  the  back  of 
the  lower  level.  From  the  level  above,  a  stope. 
30  ft.  in  length,  is  carried  down  to  the  bottom 
stull  as  rapidly  as  possible,  and  stubs,  covered 
with  4  in.x4  in.  lagging,  are  put  in  at  depths  of 
30  ft.  and  60  ft.  to  protect  the  workers  from  loose 
fragments  or  rock-bursts  during  this  operation. 
The  ends  are  also  boxed  in.  When  the  sto] 
finished,  the  laggings  are  removed,  and  sometimes 
also  the  intermediate  stull  pieces,  and  waste  rock 
is  shot  down  the  whole  depth  of  the  stope  from 
the  level  above.  The  next  stope  is  similarly  treated, 
and  so  on  until  the  entire  block  had  been  removed. 
The  method  has  proved  satisfactory  in  operation 
and  there  is  little  doubt  that  it  has  saved  many 
quakes,  though  it  has  by  no  means  entirely 
obviated  them.  It  is  impossible  to  get  any  filling 
which  will  take  up  its  work  at  once  without 
material  shrinkage,  whether  the  filling  be 
rock  or  the  water  borne  sand  which,  is  now  so 
largely  used  in  the  Transvaal.  The  hanging  will 
therefore  settle  down  to  an  appreciable  extent,  and 
in  the  case  of  hard  rocks  with  low  elastic  limits 
the  pressure  will  be  unequally  and  dangerously  dis- 
tributed on  certain  pillars,  or  the  more  solid  bands 
in  the  hanging  will  reach  their  limit-  of  tensile  or 
shearing    stress    and    yield    with    sudden    violence. 
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Other  methods  .   and  filling  are  at  present 

under   trial. 
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partly    to    contraction,    resulting    from    the    i 
of  the  great  mass  of  the  Peninsular  gneiss,  and  to 
my  which  accompanied  extensive  denudation. 
Since  that  tunc,  denudation  has  continued  uninter- 
ruptedly, and  many  thousands  of  feet  of  schist  and 

-  must    have    been    removed    with    consequent 
of    compression,    which    would    l»e    further 

relieved    by   secular   cooling   and   shrinkage   aa   tin- 
depth   from   surface   '.'.as  reduced.     In  the  al 
of  any  evidence  of  existing  regional  compression.   :t 
reasonable   to   conclude   that    the  original    com 

pression  which  produced  folding,  faulting,  Blicken- 
sides,    etc.,    has    been    largely,    though    unevenly. 

relieved.      It    BOme    portions    of    rock    still    remain    in 

a  siat.-  of  squeeze  it  is  open  to  doubt  if  they  would 
burst    out    in    large    pieces,    tli'>u_rh    some    shaling 

might    OCI  in  .    as    in    the    case    of    pillars    uiidei 

weight.     If    there    are    residual    strains    remaining 
from  the   period  of   great   compression  and   folding 
it  is  probable  that  the  more  important  of  th< 
connected    with   the   bending  of  the  more  massive 

-  and  local  inequalities  of  adjustment.  Parts 
of  the  rock  "ill  be  in  tension  and  parts  in  com 
pression,  and  the  former  will  be  those  to  giv< 

uhI    most     frequently.     They    may    also    be 

tig  momenta  due  to  the   regional  elevation  of 

the   Mysore    Plateau,   though    there   is   no  evidence 

of    this    at     the    present     time,    or    there    may    be    ,i 

certain  amount  of  stretching  due  to  buoyancj 
resulting   from  the  rem«"*,»l  of  a  great   superincum 

bent     layer        If    we    add    ;he    shrinkage    due    tiist     tO 

the  cooling  of  large  igneous  masses  of  gneiss  and 
latei  to  reduction  of  temperature  from  degradation 
of  thi  there  appears  to  be  ample  oppor 

tunity   for  the   production  of   tensional   strain,   which 

will   be   locally  and   variably  distributed 

to   the    varying    character   of    the    rock    layers   and 

local  adjustments  previously  effected      Such  earlier 

adjustment  i  by  the  cross  joints  tilled 

with  calcite  and  quartz,  and  present  day  adjust 
meiits.  apait    from   the   rock  bursts  themselvi 

ted    bj    the-   frequent    tendency  of   the   foot 
a. ill  to  loosen  itself  in  large  rectangular  blocks  and 
the  occasional    occurrence   of    fissures   in   both   the 
foot   and   banging   walls   which   show  no  tendency 

tO     dose        It     may     be     that     tl  ■  '     ,n     of     the 

mine   workings,    followed   by   lowering  of   tempera' 

ture  due  to  ventilation  or  com] ed  air,   is  often 

the-  last   straw  which  carries  the  tensile  strain  past 

the    critical    moment  These    mi  k  hursts    occur    in 

the    trap     dikes     and     there     is    n<.  n     or 

evidence    that     the    dikes    have    1 n    subject     tO    COID 

t  heir    aolidifii  ation.     <  m    the    other 

hand,    we    cannot     doubt     that    they    liav led    and 

contracted,    and   aa   they   are   firmly    frozen   to   the 

enclosing   rock   it    is  probable  that   they  are  under 

ii.    with    a    tendency    to    shrink    and    rupture 

when     tl ncloaing     en  piei i  ed       Pr 

Smeeth  do  •   that   the  tendency  of  the 

dikes  to  contract  producea  a  condition  of  tension 
in  the  achiata,  but   the  fact   that   rock  bursts  occur 

in     them  it     the     similar     phenomena     m 

the-  crystalline  schists  may  likewise  be  dm-  to  ten 
sional    itn — -    in    spite    of    the    fact    that    schiata 

nbvioualy,  at   one  time   under  great   tomi 
sion.      i  f   the  schist  whole 

not     prei  lude  f    tension    in   somt 

members,  and   there  arc  grounds  also  for  bel 
that    active   compression   has   long   ceased,   and   the 
ro<  ks   ha\ e   aim  bjei  t    to  i  ontrai  tion   and 

W      F      Smi  i  i  ii      Mininn    Ma<tmine, 
•  ontribut  ion    to    disd  ussion,    M 
Bulletin,   A  I  M  B      Much.    1018.     (J.   I 
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MISCELLANEOUS. 


.Modern  Training  of  the  Chemical  Engineer.* 
—"At  a  meeting  held  at  the  College  of  the  City 
of  New  York  under  the  auspices  of  the  College 
Chemical  Society,  April  25.  Dr.  Ralph  11.  McKee. 
professor  of  chemical  engineering  of  Columbia 
University,  presented  a  paper  dealing  with  certain 
phases  of  chemical  engineering  education,  particu- 
larly   with    recent  changes  in   the  curriculum. 

We  may  define  the  scope  of  a  chemical  engineer's 
\\  irk  by  saying  that  he  applies  knowledge  obtained 
from  the  field  of  pure  science  and  from  the  field  of 
engineering  to  the  solution  of  the  problems  of 
applied  chemistry.  Due  consideration  must  be  given 
to  the  financial  element,  so  that  the  solution  may 
be  commercially  practicable. 

A  process  must  go  through  several  stages  before 
it  becomes  a  part  of  chemical  industry.  After 
leaving  the  laboratory,  the  process  is  developed  in 
a  small-scale  plant.  If  successful,  a  full-sized  plant 
is  next  constructed  and  operated  by  partially  skilled 
labour,  after  having  been  trained  by  the  technical 
staff.  Following  the  initial  operating  period,  refine- 
ments in  the  process  are  made  by  the  chemical 
engineer. 

Some  fifteen  years  ago.  when  chemical  engineer- 
ing was  in  its  infancy,  there  was  considerable  dis- 
cussion as  to  whether  the  training  of  a  chemical 
engineer  should  be  primarily  along  engineering 
lines  and  only  secondarily  chemical,  or  vice  versa- 
A  number  of  the  larger  universities  took  the  former 
attitude,  but  at  the  present  time  it  is  conceded 
that  the  emphasis  should  be  placed  upon  the 
chemical  training.  It  is  essential  that  the  instruc- 
tors should  be  familiar  with  actual  practice  and 
should  not  have  to  rely  on  text-books.  It  has  been 
said  that  text-books  of  industrial  chemistry  are 
mostly  descriptions  of  methods  that  are  obsolete. 
This  statement  was  made  twenty  years  ago,  but  it 
is  even  more  true  to-day.  The  Chemical  Warfare 
Service  took  on  an  average  three  months  to  develop 
a  new  process  and  by  that  time  the  process  was 
often  obsolete.  Of  course,  this  work  was  done  under 
the  stress  of  war-time  necessity,  but  it  is.  never- 
theless, an  indication  of  the  changes  which  are  con- 
stantly taking  place  in  the  industry. 

In  industries  of  a  mechanical  nature,  production 
costs  may  be  distributed  approximately  as  follows: 
Labour,  35%;  materials.  35%  :  overhead,  30%; 
while  for  a  chemical  plant  the  cost  of  labour  may 
vary  from  12%  to  as  low  1°,,;  materials,  up  to 
90°,  ;  overhead,  in  some  cases  30%  to  35rjr,.  It  is 
evident  that  in  the  chemical  industries,  efficiency 
of  operation  and  maximum  output  are  the  main 
factors  governing  cost  of  production.  A  3%  in- 
crease in  yield  may  be  equivalent  to  cutting  the 
labour   cost   in   two. 

While  the.  cost  of  labour  is  not  a  major  item, 
labour  itself  is  exceedingly  important.  The  tech- 
nical force  should  be  well  paid  and  the  labourers 
should  be  fairly  intelligent,  as  carelessness  on  their 
part  may  result  in  large  losses  of  valuable  materials. 
Carefulness  and  willingness  of  workmen  to  follow 
instructions  are  more  important  than  education.  It 
is  interesting  to  note  the  possibilities  which  may 
result  from  the  employment  of  psychological  tests, 
such  as  have  been  used  in  the  United  States  Army, 
in  the  selection  of  labour. 

Twenty  years  ago,  the  chemical  engineer  studied 
general  chemistry,  qualitative  and  quantitative 
analysis    (including    assaying)    and    text-book    work 


only  in  metallurgy,  organic  and  industrial  chemistiv. 
Ten  years  ago.  physical  and  electro-chemistry  were 
added  to  the  list,  emphasis  being  placed  upon  the 
theoretical  treatment  of  three  subjects.  At  the  pre 
sent  time  the  tendency  is  to  increase  the  time 
devoted  to  laboratory  work  in  the  general,  organic 
physical,  electrochemical  and  industrial  chemistry 
courses,  and  to  cut  down  the  work  in  qualitative 
and  quantitative  analysis,  metallurgy  and  the  class 
room  work  in  physical  chemistry!  Assaving  is 
generally  omitted.  During  this  same  period, "in  con- 
nection with  the  other  college  courses,  there  has 
been  a  decrease  in  the  amount  of  drawing  and 
mechanical  engineering  required,  and  civil  engineer- 
ing has  been  largely  eliminated.  In  their  place  we 
find  heavier  courses  in  physics,  a  study  of  business 
law.  contracts,  specifications,  etc.,  and  certain 
phases  of  biology,  such  as  the  utilization  of  bacteria, 
yeasts  and  moulds  which  are  capable  of  producing 
chemical   transformations. 

Since  there  are  different  requirements  for  chemical 
engineers,  there  should  be  different  kinds  of  chemical 
engineers.  With  this  object  in  view,  the  present 
graduate  courses  in  chemical  engineering  at  Colum- 
bia Universitv  have  been  chosen  primarily  for  the 
purpose  of  training  men  who  may  become  superin- 
tendents and  managers  of  plants,  and  less  for  work 
in  industrial  research  laboratories.  The  phases  of 
the  work  given  at  Columbia  but  not  customarily- 
given  in  undergraduate  curricula  of  chemical 
engineering   are   the   following : 

1.  Chemical  factory  machinery,  including  plant  con- 

struction  and   apoavatus  layout. 

2.  Applied    colloid    chemistry. 

3.  Factorv   wastes   disposal. 

4.  Plant    management,    including    problems    relating 

to    labour,    insurance,    laws    governing    dangers, 
compensation,    etc. 

5.  Efficiency  engineering. 

6.  Laboratory    courses    using    standard    semi-factory 

size  equipment. 

7.  One  summer  vacation  period  of  eight  weeks  must 

be  spent  by  the  student  in  a  factorv  as  a 
labourer  in  older  that  he  may  be  able  to  under- 
stand the  woikman's  point  of  view. 
8  In  the  third  year,  the  student  takes  up  a  research 
problem  of  a  factory  type. 
So  far  as  I  know  no  university  teaches  it< 
engineering  students  the  handling  of  labour  and 
emplovment.  The  indications  are  that  these  sub 
ie-ts  inav  I.-  satisfactorily  taught  in  the  class-room. 
We  at  Columbia  are  trying  to  work  out  a  method 
of  handling  these  subjects  but  we  have  not  yet 
quite  reached  the  stage  where  we  are  ready  to  offer 
such  courses  to  our  chemical  engineering  students. 
Army  experience  has  shown  the  value  of  psycho]  >. 
gical  tests,  and  experiments  in  scientific  labour 
emplovment  in  several  factories  have  proved  sui 
ful.  In  one  plant  employing  6.000  persons,  it  was 
found  necessary  to  lure  15.000  in  1917.  so  that  tlr; 
labour  turn-over  was  2*2.  After  the  introduction  of 
psychological  tests,  a  report  showed  that  the  l 
M,  in  amounted  to  onlv  3.000  per  annum,  or  a 
labour  turnover  of  1J,.  Since  it  costs  from  $75  to 
$300  to  break  in  a  new  man.  depending  upon  the 
nature  of  the  work,  the  importance  of  reducing 
labour  turnover  to  a  minimum  is  apparent."  Dr. 
R  H  McKee.  —  Chemical  and  UetaJhtrni',al 
Engineering,   May  15.  1919.  p.  503.     (W.   A 


"See  this  Journal,  pp.  16]  and  191,  March,  V.'V.; 
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Abstracts  of  Patent  Applications. 

369  17.      derrill     Metallurgical    Co.     Improvements 

in  the  precipitation  of  metals  or  materials  from 

rotations.     23.6.17. 

The   above   application   claims  generally  chemical 

hanical  means  for  remo^  a  or  other 

yanide   solution   prior   to 

or  during  precipitation  of  the  gold  contents. 

312.18.     E.  C.    Barsant.     A   machine  for  a  continu- 
ous   pro©  impregnating   a    solid    with    a 
vapour    or    gas.     10.6.18. 
This   application    relates    to  a  con 
nating    pov  dered    solids   with   gas, 
and  consists  of  a  q  Under  fitted  with  interior 

lift     the    powder  igh.        The 

impregnating   gas  is  passed   through    from   the  dis- 
.•I  .1 

351.18.     Chas.     Spearman.     Process    for    separation 
and   concentration   of   minerals  from  their  ores. 
1.7.1- 
I'his  application   is   for  a   flotation   concentration 
.   patent.     The  process  specified  and  claimed 
adaptation  of  the  principles  of  selective  film 
bj    oil    and    agglomeration    of    the    minei 
d.        Flotation    is   effected    not    by    the    usual 
frothing  method,  but   bj    floating  the  oiled  mineral 
mentions  on  a  body  of  liquid  having  sufficient 
surface  film  tension  to  prevent  rupl 

391,  is.      r.   B.  •  >lsson.     Improvements  in  rollei 

inding  and  hauling  ropes  and   the 
like.     10  ? 
The  applicant  proposes  to  use  the  drum  or  barrel 

of    th Her   as   a    reservoir    for   Lubricants,    loose 

ends  secured  in  position  by  long  holts  grip  the 
ends  of  the  barrel  and  may  be  fitted  with  ball  or 
i  iller  bearings,  the  Bpindle  is  fixed  in  the  pedestals 
carrying  the  roller  and  a  Bpring  cap  is  provided  a1 
the  ends  to  keep  a  suitable  washer  in  contact  with 
the  I"  irings,  to  prevent    the  escape  of  th-' 

ant   employed. 

153.18.     Ralph     Hush.     Impro  n    mills    or 

machines   for   grinding   or   pulverizing   ore   and 
other  materia] 
l  -        applicat  ion    refers    to    improA  ement  -    with 
d  pertain.    Firstly,  to  the 
n    and    arrangement    of   the   dour   also   to 
the  means  whereby  the  stationary    grinding  element 
cured  to  the  said  door.     Secondly,  to  the  con 
tion  and  arrangemenl  of  an  adjustable  bearing 
the    Bpindle    which    drives    the    rotating 
Thirdly,  to  the  construction  and  arrangement  of  the 
Locking  means  for  regulating  or  adjustin 
the  driving  spindle.     Fourthly,  to  the  construction 
of  the  disc. 

491.18.     Lionel      Isaac      Hani-.     Improvement 

purifying  air  in  mine  working  places.     15.8  18, 
This  application  refers  t"  the  placing  "t  one  door 
eries  of  doors  in  n  development  drive  in  order 
to  keep  the  dust  caused  l>y  blasting,  Bhovelin 
from   going   into  the   mine   workingi       I 

are  pro\  ided  w  itli  a  dust  « ollector  as  di 

in    latent    Application    No    290.19,   in   the  rjai if 

the  above  applicant 


490.18.  Lionel  Isaac  Harris.  Improvements  in 
collecting  dust  from  air.  15.8.18. 
This  application  refers  to  an  apparatus  for  the 
collection  of  dust  samples  and  also  an  apparatus  for 
collecting  dust  and  thus  purifying  the  air.  In  the 
second  part  of  the  application  this  is  achieved  by 
having  small   jets  of  air   impinging   upon   wet   plates. 

old.  Is  and    105.19.      W.    H.    Gordon.      Improvements 
relating     to     stamp     heads     of     stamper     I 
26.5.1!). 
The    application    refers    to    an    arrangement    of 
eights  to  be  fitted  on  batt 

The   weight    is   made   with   an   opening   OH   one   side 
to  allow  of   its  being   placed  on   the  stem   without 
having  to  be  passed  over  the  end.  and  this  opening 
is  filled   up  by  a  wedge  piece  engaging  in  gi 
in    th(  •    the   opening  ;    a    taper   hushing — in 

halves     is    provided    to    be    driven    down    into    the 
central   hole  of   the   weight   and  a  ring  of   fibre  at 
other    suitable     material     interposed     between     the 
bushing  and  the  Btem,  to  'jive  a  more  or  Less  adapt 
aide  grip  when  the  bushing  is  driven  home. 


William   Smith.     A   safety   device   foi    pre- 
venting explosions  in  air  <voi  delivery 
pipes,    and    adjacent    receivers.     9.9  lv 
Claim    one    leads   as    follows  :     "In    combination 
with    an    air    compressor,    a    thermally    responsible 
d  vice  in  contact  with  compressed  air  Liable  b 
beating  and  mechanist               lied  by  aaid  thermally 
responsive    device    for    preventing    further   compres- 
sion of  such  air.*'      Other  claims  arc  for  the  appara- 
tus   in    connection    with    the   main    claim. 


746.18.       Gustav    Haglund.       [mprovementa    in    or 
relating    to    the     separation    and     refining    of 
metals.      12.12.18. 
This    application    i>    for    a    p  separating 

alloys  of   copper  and   another  metal    (<.</..   nickel!    by 

granulation,  and  treating  the  granules  with  an  acid 
Rotation  such  as  Bulphuric  acid;  dissolving  both 
metals  to  neutralization  of  the  solution.  The 
uient  of  the  granules  is  continued  with  the  neutral 
solution  wherebj  copper  is  cemented  out  leaving 
nickel   only   in   solution        The   nicksl   is   recovered 

electrolvt  ioallv. 


Changes  of  Address 


\~ci  ind,     I        II  .    I  o     Simmet     I  >e<  p  :    Rouxvill  • 

Diamond-.    Ltd.,    I    0     lliwal    North,  <    P 
Bai  i  .    II     >i  wo    ii.    1 1,  B  E.    (late    M  ijoi .    I:  I' 
from    Active    Sen  .<d    Bank 

-    \  .  Johannesburg. 

hardt,     W.     l.\.    /  o     London  ;    c  o     Burn  i 
Mines,    Ltd.,    Namtu,    Northern    Shan    St 
Burma,    India. 
Gow,  G    A.,  /  "  Wellington,  New  Zealand  ;   I. 

Tandai,  Res.   Benkoelen,  Sumatra,   D.E.   Indies 
Pam,     E.,     "  B  E.     il  He     l.t    Col.),     fn  m     Active 
i  '•  Ldenhuis     I '  I    I  l       l;         54, 

( 'leveland. 

Pbyi  i .  I.  .  /  o  I  H\  D Rand  Mines.  Ltd.,  P  '  I. 

L563,  Johannest 
R»  babdson,  A.,  '  ^c  ientific  and   Indus- 

trial Research,  W<   I  I  ;  i    !:•■•.  il  Scho  >1 

K       ington,   London,   S.W.7. 
Wi  it-.     E      I'      V.,   f  V  •   ■  •     Sei  •  ice ;    \ 

Deep,   P.O    Box  1064,    I  irg. 
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Proceedings 

AT 

Ordinary  General  Meeting", 
September  20,   1919. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  tho  South  African 
School  of  Mines  and  Technology  Building, 
Johannesburg,  on  Saturday,  18th  October, 
1919,  Mr.  Jas.  Gray  (President)  in  the 
chair.     There  were  also  present : — 

16  Members:  Messrs.  J.  Chilton,  G.  A. 
Watermeyer,  C.  J.  Gray,  J.  H.  Johnson, 
A.  King,  J.  J.  B.  Smythe,  H.  A.  White, 
J.  B.  Thurlow,  A.  McA.  Johnston,  W.  E. 
Bowling,  Prof.  J.  A.  Wilkinson  (Members 
cf  Council),  C.  A.  Meiklejohn,  J.  B. 
O'Hara,  Lt.-Col.  E.  Pam,  O.B.E.,  H.  A. 
Bead,  H.  E,  S.  Wilkes. 

2  Associates :  Messrs.  J.  Gibson  and 
J.   A.  Woodburn, 

4  Visiters,  and  Fred  Eowland  (Secretary). 

MINUTES. 

The  Minutes  of  the  Ordinary  General 
Meeting,  held  on  20th  September,  1919,  as 
recorded  in  the  September  Journal,  were 
confirmed. 

NEW    MEMBER. 

The  Secretary:  The  Council  has  admitted 
the   following   Student  member : — 
Watts  :    John    Higington,    Aurora    West    United 

Gr.M.     Co.,    Ltd.,    P.O.     Box    26,    Maraisburg. 

Reduction   Wrorks   Learner. 

General    Business, 
fourth    mining    exhibition. 

The  President:  I  would  like  to  draw  your 
attention  to  the  fact  that  the  Fourth  Mining 
Exhibition  will  be  held  from  Wednesday, 
the  21st  January,  to  Saturday,  the  31st, 
both  days  inclusive. 

It  will  be  remembered  that  it  was  origin- 
ally arranged  to  hold  the  Exhibition  from 
the   5th  to  the   12th  November,   but  unfor- 


tunately we  were  unable  to  get  the  Assem- 
bly Hall  of  the  School  of  Mines  on  those 
dates,  consequently  we  have  been  compelled 
to  postpone  it  until  January.  1  think, 
owing  to  the  longer  time  available,  we 
should  make  a  greater  success  of  it.  The 
entries  close  on  the  31st  Becember. 

WELCOME    TO    LT.-COL.    PAM. 

The  President:  You  have  probably  not 
observed  that  Lt.-Col.  Pam,  O.B.E.,  has 
just  arrived,  his  first  attendance  since  his 
return  from  active  service  a  few  weeks  ago, 
after  some  years  at  the  front.  By  your 
enthusiasm  you  have  given  him  the  proper 
greeting. 

PROPOSED    WAR    MEMORIAL    TO    FALLKX 
MEMBERS. 

The  President:  I  desire  to  bring  to  your 
notice  to-night  the  question  of  a  Memorial 
to  those  members  and  associates  of  the 
Society  who  have  fallen  in  the  Great  War. 
These  comrades  of  ours,  to  the  number  of 
18,  as  far  as  is  at  present  known,  have 
played  a  great  and  honoured  part,  and  I 
feel  that  it  is  but  fitting  that  we  should 
perpetuate  their  memory  by  some  form  of 
memorial. 

As  you  know,  a  tablet  inscribed  with  the 
names  of  those  of  our  members  and  asso- 
ciates who  died  in  the  Boer  War  is  at 
present  housed  in  the  Chamber  of  Mines 
Building,  and  recalls  most  vividly  to  those 
who  observe  it  the  memory  of  those  gallant 
fellows. 

If  my  suggestion  meets  with  approval,  I 
think  that  a  sub-committee  should  be  elect- 
ed this  evening  to  consider  the  matter  in  all 
its  aspects.  The  living  can  do  little  for  the 
dead.  The  voice  of  praise  cannot  pleas 
the  closed  ear  nor  the  fury  of  reproof  tor- 
ture it,  but  we,  in  the  crowd,  can  render  a 
tribute  of  gratitude  and  respect  to  tho 
win-: ;e  dauntless  courage  has  secured  for  us 
the  great  deliverance. 


46 


'//<•    Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of    South   Africa.         Oct.    L919 


Lt.-Col.    E.    Pam     Member):    I    did    not 
here  intending  I  right,  l.ut 

having  jii  I      -'land  I   would  like 

to  call  your  attention  to  the  War  Memorial 
which    was    built  I.     I     think',    by 

Sir    J-'..    Lutyens     in    \\  hit<  ;  all.        I' 

\.-r\  simple  cen<  taph  and  the  only 
insci  ipj  Our  Gloi       »  Dead. " 

One  <  f  the  i  linarj    sights   in 

Lond  is  the  constant  crowd  laying 

t    this    memorial       It 
appeals    l"    all    classes,    and    on.-    can    s< 

fashionably  dressed  woman  add  a  magnifi- 
wreath  to  the  mass  i  t   tl  v. ers  ami  a 
minute  ai  o  in  place  a  Bimple 

nex!    t<>  it. 
I    do    not,    suppose    that    the    Chemical, 
Metallurgical     and     Minin       S        ty    c  iuld 
build  Buch  a  memorial  alone,  but  combined 
w ith  other  b<  •■  Buch  Bcheme  w< iuld 

be   possible.        I    would  r  discus 

i'\   the  <•  mmittee  that  the  bulk  <  I  the 
Hi  cted  I--  ii  -!-t  a  general 

■  I  tl,i-  •  :  that ,  in  addition, 

pie  plate  with  names  !"■  erected  in  a 
suitable 

Prof.  J.   A.   Wilkinson     Past-Presid* 
I  have  much  pleasure  in  seconding  the 

tub-committee 
•   the   members   to  discuss   this 

r   in    all 

•  i  n-  for  y<  'in-  accept  - 
I  should  like  also  I  -t   that   in 

a  prominent  place  in  the  -Journal  the  ne 
of  those  members  who  have  been  on  service 

Bh(  1 1 1 ■  i  I  ■  :is  it   is  | 

ble    to  It  hink    it    i- 

the  least  we  can  do;  afterwards  -  me  more 
rm  oi   memi  rial  c  iuld  I"-  dis- 

The  President:    !  ler  Pro!     Wilkin- 

llent  ;    in    ' 


and  publish  a  list  of  all  the  d  who 

went  on  i  .ice.  in  the  form  of  a  I;.  11 

■  t   Honour,  and  g  iial  prominence  t>> 

e   who  have  died  on   active  servj 
It  there  i-  n  i  further  discussion,  I  ,>r  : 
that  \\e  |.|   , -,-,-,\  with  the  election  of  a  sub- 
committee,   and    I    would   -UL"_r'--t    that   the 
Bub-committee   should    not    consist    entirely 
uncil  Members;  I  think  that  members 

who    ate    int.   ,,n    the    Council    should    play    a 

prominent  part  in  this  matter.  First  <  t  all, 
the  size  of  the  Bub-committee  Bhould  !"• 
sel t led,  and  I  w< iuld  like  propoe  lis. 

Prof.  J.   A.   Wilkinson  (Past-President): 
Six.     This  was  agreed  to. 

The   President:    I    now    call   for   nomina* 
• 

The  following  gentlemen  were  then  nom- 
inated and  agri  ed  t.-  serve  a-  a  sub-commit- 
tee in  connection  with  the  pr<  p<  -ed  War 
Meuc  rial  to  fallen  membi  rs  Lt.-Col.  E. 
Pam,  O.B.E.,  Messrs.  \.  MacArthur  John- 
ston, W.  R.  Dowling,  II  \  \\  hit.  .  II  \ 
Read,  and  IV  •  .1  \.  Wilkinson,  with  the 
lent  -  '  -officio. 
wii.i  0ME   TO    Mi:.    R.    ):.    K  vn  \N. 

The  President:   i  •  proceed  t  i  the 

further  business  't  the  meeting,  I  would 
like  t,,  accord,  in  your  name,  a  verj  hearty 
welcome  to  Mr.  Kalian,  who  is  with  us  this 
evening.  He  has  come  hoe  from  [ndia  and 
Australia,   a-  you   know,   at    the   reque 

1  hamber  i  t  M  ines  in  c<  nnect  \>  m  with 
the  l'i  hi  refinery.  I  hope  his  visit  to  South 
Vfrica  will  be  -  profitable  t  i  him  as  I  am 
sure  his   visit    will   be   to  US. 

Mr.    E.    R.    Kahan      I  isitor)      1    did    n  t 
I  to  say  an\ thing  to-night  ;   I 

thought     I    would    listen    fo   Your   CU8CU8S 

as   \.  .ii    have   been  kind  eiK  ugh   to 

saj    b   I.  .\    words  of  welc  me,    I   thank  you 

\er\    much    for  them   an  1  for  the  manner  in 

which  tin  \   have  been  received, 


\  QENEB  M.    REVIEW  OF     THE  ECONOMIC  RESULT  8  ATI  ENDING  THE  GOLD 
\\h    BA8E    METAL    MINT.  PHE      PRETORIA     tNSPECTORATE     DURING 

THE   PERIOD  1904  To  L91  I 


I'll  ' '  pector  of  Mines,   Pri 


Mr.  G.  A.  Watermeyer     I  I.  Extent    oi     Inspe<  ro  rate.— The    Pre- 

Mr  I'ti                            to     t  ri.i   [ns]                of  Mines  <••  ■             I  the 

l  'in-      following    Magisterial    districts:— Zoutpans- 

ment  t  i  further  t ...  here.                      .   Waterberg,    Rustenburg, 

in  this  counti  re  leaving  h<                        ■   toria,  Middelburg,  Carolina,  Lydenburg, 

tins  paper,  which  he  asked  n                 I  for      B                    It,  therefore,  includes  the 

him  majority   of    the    "  outside  "    mines   of   the 


Oct.   1919  T.  G.  Trevor  —  Economic  Results  attending  Gold  dBase  Metal  Mining  in  Pretoria  Inspectorate.  47 


Union.  Coal  and  diamond  mining  are  not 
included  in  this  review,  as  the  conditions 
governing  them  are  different. 

II.  Mining  Ventures. — There  are  four 
stages  in  the  history  of  a  metal  mine,  viz  :  — 

(a)  The  preliminary  prospecting  stage. 

(b)  The  exploration  prospecting  stage. 

(c)  The  development  stage. 

(d)  The  producing  stage. 

(a)  The  Preliminary  Prospecting  Stage. — 
In  this  stage  a  prospector  or  owner  exam- 
ines an  area  of  country  in  search  of  indica- 
tions worth  exploitation.  The  Mines  Depart- 
ment usually  receives  no  notice  of  work  at 
this  stage,  the  actual  cost  of  which  seldom 
amounts  to  £50.  It  is  probable,  however, 
that,  taking  the  Inspectorate  as  a  whole,  at 
least  twenty-five  farms  or  areas  are  exam- 
ined for  one  that  gets  taken  up  for  prospect- 
ing. 

(b)  The  Exploration  Prospecting  Stage. — 
In  those  cases  where  something  is  found, 
the  next  step  is  usually  to  secure  an  option 
on  the  farm  or  to  peg  the  claims,  as  the 
case  may  be,  and  to  float  a  small  syndicate 
to  prospect  the  area.  In  this  case  there 
is  generally  an  initial  expense  of  at  least 
£150  for  option  money,  and  up  to  £2,000 
may  be  spent  on  the  property  before  it  is 
abandoned  or  the  next  step  reached.  The 
money  for  this  object  is  usually  found  by 
some  small  syndicate  either  in  the  district 
town  or  in  the  Union. 

In  the  years  under  review  464  of  these 
ventures  were  reported  to  the  Mines  Depart- 
ment :  of  these  141  never  got  beyond  this 
stage,  but  323  carried  on.  These  141  pros- 
pecting ventures  must  have  been  closed 
down  at  a  dead  loss,  which  may  be  esti- 
mated on  the  average  at  least  £500= 
£70,500. 

fei  The  Development  Stage. — The  local 
syndicate,  having  expended  their  capital 
and  obtained  what  they  consider  good  re- 
sults usually  attempt  to  float  a  company  or 
to  get  a  big  mining  house  to  take  up  the 
property.  In  the  former  case  the  capital  may 
be  local,  and  now  frequently  is,  but  in  the 
latter  case  it  is  almost  invariably  from  over- 
seas. 

Of  the  323  properties  which  reached  the 
development  stage  in  the  years  under 
review,  122  pot  no  further,  but  201  succeed- 
ed in  advancing  to  the  next  stage.  The  122 
mines  which  closed  down  during  the  de- 
velopment stage  may  be  estimated  to  have 
closed  at  an  average  loss  of  about  £2,500 
each =£305, 000  for  the  period. 


(d)  The  Producing  Stage. — When  the 
owners  believe  that  the  property  has  been 
proved  to  have  a  reasonable  chance  of  being 
payable,  it  is  usual  to  float  or  refloat  it  into 
a  definite  mining  company.  The  amount  of 
capital  of  such  a  company  may  be  anything, 
and  sums  up  to  £200,000  are  not  unusual. 
What  proportion  of  this  is  working  capital 
and  actually  goes  into  the  mine  or  into  plant, 
it  is  impossible  to  state.  In  considering  the 
huge  prices  at  which  properties  are  put  into 
companies  it  must  be  remembered,  how- 
ever, that  these  properties  represent  prizes 
in  the  lottery  of  prospecting  and  that,  there- 
fore, they  must  have  a  value  commensurate 
with  the  risk  and  difficulty  of  obtaining 
them. 

The  money  for  this  stage  has  almost  in- 
variably come  from  abroad,  and  even  if  in 
the  first  instance  the  company  is  financed 
in  the  Union,  the  greater  portion  of.  the  scrip 
generally  goes  abroad  and  the  equivalent- 
cash  is  received  in  the  Union.  It  must  also 
be  borne  in  mind  that,  though  the  capital 
of  a  company  may  be  out  of  all  proportion 
to  the  working  capital,  yet  the  money  for 
the  shares  issued  to  water  the  capital  ulti- 
mately comes  from  the  investing  share- 
holder, who  is  the  mainstay  of  the  mining 
industry.  Though  this  ultimate  shareholder 
has  no  say  in  the  price  at  which  he  comes 
in,  if  he  is  unduly  victimised,  either  by  over- 
capitalisation, or  by  taxation  for  any  con- 
siderable period  of  time,  he  will  no  longer 
invest;  he  is  literally  the  "  goose  that  lays 
the  golden  eggs,"  and  starving  or  victimis- 
ing him  by  any  method  will  result  in  cur- 
tailing the  supply  of  capital. 

Of  the  201  mines  which  reached  the  pro- 
ducing stage,  70  were  still  producing  at  the 
end  of  the  period  under  review.  Of  these, 
however,  only  30  survived  till  the  31st  May, 
1919.  Of  the  131  mines  which  started  pro- 
ducing but  closed  down  during  the  period, 
six  were  successful  and  repaid  their  workers, 
11  may  be  classed  as  doubtful,  the  owners 
probably  corning  out  about  level,  and  114 
were  distinct  failures.  Of  the  70  which  still 
continued  producing  at  the  end  of  the 
i  eriod,  40  have  since  closed  down;  of  these 
34  did'  not  return  their  owners'  capital  and 
interest,  two  were  probably  successful  and 
four  doubtful.  Of  the  30  mines  still  run- 
ning on  the  31st  May,  1010,  20  have  prob- 
ably been  highly  successful,  having  returned 
both  capital  and  interest— in  some  cases 
many  times  over,  eight  can  never  be  ex- 
pected  to   repay    their  capital    unless   very 
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unforeseen   circumstances  while    two 

are  still  doubtful. 

It  is  practically  impossible  to  give  actual 

figures  as  to   the   capital  involved   in   these 

201  mines  which  Btarted  crushing,  but  the 

capital  of  the   14   largest  concerns  amounts 

3,215,000.     The  remaining  187  concerns 

were    mostly    smaller    ventures,    and    if   we 

their  capital  at  £10,000  each,   it  is 

■  uld  be  a  conservative  esti- 

It  probabl  -    I        total 

amount  of  money  directly  invested  at  cost 

price  (par)  in  metal  mining  during  the  period 

under  review  in  this  Inspectorate  was  not 

;  haii  :  — 

Preliminary      Prospecting 

Stage         ...  ...  ...       Unknown 

(b)  I  tion      Prospecting 

£70,500 

(c)  Developmenl    Stage        ...       £305,000 
i.l i  Producinj  ...    €5,085,000 


£5,460,500 

To  summarise,  464  mining  ventures  start- 
ed,  and  of  these  28,  or,  say,  6      have  been 
definitely  successful.     The  Buccess  of  17  is 
still  doubtful,  while  419  were  definite  fail- 
The  6"    must,  therefore,  be  regarded 
fctery  in  which  the  odds  are 
■  inner.     To  make  the  gam- 
ble an  honest  and  attractive  one  the  winner 
should,  there!  I   16  times 

bis  stake,  plus  interest.  It  is  certain  tint 
ry  few  cases  has  this  happened.  Prob- 
ably the  onh  ird  in  the  period 
under  review  where  it  lias  occurred  is  that 
of  the  Zaaiplaats  Tin  Mn 

It  fore,    obvious    that,    from    I 

•  of  view  of  cold  reason,  speculation  in 
mining   ventures   ie   d<  I    a   profitable 
one,  though  it  ■  linlj  attractr 

wise  so  much   money  would   -  forth- 

coming for  i1  It  remains  to  be  shown  in 
the  forthcoming  chapters  whether  or  not  it 
is  profitable  t<.  ti  . 

Ill  Production. — The  production  of 
Is  during  the  period  under  review  was 
Hows :  — 

188 

Tin  and  Copper        ...     £2,702,721 


Total        610,683,159 

giving  an  average  per  year  ol  £1,058,815 

W'hiit     .•tin.  iunt    of    t :  is    pi'  'tit     I  r 

Ie  to  Bta1  allow- 

ing  statemei  I  •   Bpent  in 

-    and    t  he    appn  ximate    ami  iunt    for 


l.     The  stores  for  the  first  six  years  are- 
taken  from  t:  oment  returns,  but  for 

the   years    1911-1914    these    returns   are    in- 
eluded  with  those  of  certain  other  districts. 
The  approximation  is,  therefore,   arrived  at 
average  of  thy  first  six  years:  — 
Wages — 

ite       £1,884,668 

Coloured  £2,269,731 

Stoi  £3,820,585 


Total 67,974, 

Subtracting  this  sum  from  the  total  re. 
for  metals  sold  we  get:-- 

M<  tals  sold  £10,533,159 

Wages  and  Stores  ...      7,974,9f 

558,175 
This    sum    ol    £2,558,175    has    I  r    all 

r  expenses,  including  direct   taxation. 

1 V  Direct  Taxation.  —  Direct  taxation 
takes  two  forms,  viz:  — 

(a)  Profits  Tax. 

(b)  Mining  Licences. 

(a)  During   the   period   under  review    I 
paying  mines  declared  62,700,000  in  profits, 
of  which   6500,000  was  allowed  for  amorti- 
zation,    1  total     taxable     profit    of 
62,201,290,    and    i  t    this    the    Govern: 

6220,089  f«  i  the  10     Profil  Tax. 

(b)  Mining  Licences,  i.i  .,  claim,  stand  and 
mynpachl  Licences,  amounted  to  6571,268. 
The  total  direct  revenue  derived  by  the. 
•  Government  was  therefore  :  — 

(a)   Profit  Tax £220,089 

(bi  Mining   Licences  6571,268 


Total  6791,852 

This  is  the  last  figure  of  cost  at  which  we 

can     arrive,     and     our     balance     sheet     now 
stands  as  follows  :  — 
Cr. 
Metals  610, 


Dr 
-  and   BI 
Direct    Taxation 
Balance 


610,688,159 

67,97 
791 
L,7I 


610,538,159 
The  above  balance  has  t<>  account  for  all 
other  exp  mentioned,  also 

interesl   and  amortization  for  ten 

ipital     which     we     have     est         ted     at- 
65,460,500,  which  it  is  obvious  it  is  insuffici- 
do. 
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Having  taken  the  metal  mines  in  the 
Inspectorate  as  a  whole,  it  is  now  well  to 
take  some  examples  of  individual  mines  of 
world-wide  reputation  and  see  how  the 
economic  factor  works  out.  For  this  pur- 
pose we  may  take  Zaaiplaats  Tin  Mine  as 
an  example  of  a  bonanza,  or  highly  payable 
mine,  and  the  Transvaal  Gold  Mining 
Estates,  Ltd.,  as  an  example  of  a  perma- 
nently payable  mine;  the  Sheba  Gold  Mine, 
the  Messina  Copper  Mine,  and  the  Barrett's 
Gold  Mining  Company  as  examples  of 
mines  which  have  not  repaid  the  share- 
holders. 

Zaaiplaats  Tin  Mine.— This  mine  was  dis- 
covered by  Messrs.  Maggs  and  Munro  in 
the  year  1907.  They  started  work  with  no 
definite  capital;  by  August,  1908,  they  had 
produced  ore  to  the  value  of  £51,150,  and 
it  is  probable  that  60%  of  this,  or,  saw 
£30,000  was  profit.  In  that  year  they 
floated  the  Zaaiplaats  Tin  Mining  Company 
with  a  capital  of  £60,000,  of  which  they 
received  £50,000  in  shares.  These  shares 
were  almost  immediately  saleable  at  prices 
up  to  £20,  so  that  the  original  proprietors 
each  made  a  large  fortune. 

The  company,  in  the  vears  between  1909 
and  1914,  declared  £318,000  in  dividends, 
or  530%  on  its  original  capital,  so  that  the 
shareholders  who  came  in  at  par  in  those 
six  y-ears  received  530%  on  their  investment, 
while  those  who  came  in  at  the  inflated 
price  made  26i%  during  that  period.  In 
the  meantime  the  company  had  exported  tin 
ore  to  the  value  of  £829,926.  Adding  this 
to  the  amount  originally  extracted  by 
Messrs.  Maggs  and  Munro  we  find  that  the 
State  had  been  enriched  by  this  mine  be- 
tween the  years  1906  and  30th  June,  1914, 
to  the  amount  of  £881,076;  while  the 
original  proprietors  made  a  fortune  out  of 
their  ventures,  and  the  original  shareholders 
of  the  company  made  530%  on  their  invest- 
ment. Unfortunately  such  mining  ventures 
are  extremely  rare,  and  represent  the  first 
prize  in  the  lottery  of  mining. 

The  Transvaal  Gold  Mining  Estates,  Ltd. 
— The  mines  worked  by  this  Corporation 
were  incorporated  in  the  present  company 
in  May,  1895,  though  the  name  was  changed 
to  the  present  style  in  1896.  The  capital  is 
£640,000,  of  which  £604,225  is  fully  paid 
up.  There  yvere  also  issued  £124,000  worth 
of  debenture  shares  in  1910.  Up  to  May, 
1914,  the  company  had  distributed 
£1,284,069  in  dividends  over  a  period  of 
eighteen  years. 


The  writer  has  no  records  showing  the 
gold  produced  before  the  Boer  War,  but 
from  September,  1902,  to  30th  June,  1914, 
the  value  of  the  gold  produced  was 
£3,412,303,  plus  £9,248  worth  of  silver, 
giving  a  total  of  £3,421,551. 

Since  1914  the  Company  has  been  doing 
poorly,  but,  as  its  property  consists  largely 
of  farms,  the  surface  value  of  which  is  daily 
increasing,  and  the  mines  also  still  have 
untold  possibilities,  it  is  obvious  that  this 
concern  has  been  highly  profitable  both  to 
the  State  and  to  the  original  holders. 

The  Messina  (Transvaal)  Development 
Company,  Ltd. — This  Company  was  regis- 
tered in  January,  1905,  with  a  capital  of 
£250,000.  It  also  has  a  debenture  issue  of 
£250,000.  From  the  formation  of  the  com- 
pany in  1904  to  the  31st  December,  1918, 
it  had  produced  copper  to  the  value  of 
£2,820,669  and  declared  dividends  amount- 
ing fo  £109,073. 

The  cost  of  producing  copper  on  this  mine 
is  not  less  than  £100  a  ton,  and  including 
railway  guarantee  and  depreciation  prob  bly 
very  much  more  than  that  sum. 

It  is,  therefore,  clear  that  the  shareholders 
of  this  mine  stand  to  lose  very  largely  at 
the  present  price  of  copper,  though  the 
direct  profit  to  the  State  has  been  enormous, 
more  particularly  as  arrangements  yvere 
come  to  in  1910  with  the  Government  by 
which  the  Selati  Railway  was  constructed 
through  to  Messina,  some  250  miles.  The 
company  guaranteed  to  make  good  for  ten 
years  any  loss  in  working,  not  to  exceed 
4^%  on  the  £792,000,  which  was  the  esti- 
mated cost  of  the  construction. 

How  the  working  of  the  Messina  Mine  lias 
benefited  the  Northern  Transvaal  can  hardly 
be  described  to  anyone  who  has  not  seen  it. 
From  Duivels  Kloof  to  Messina,  a  distance 
of  about  100  miles,  the  yvhole  country  has 
become  populated  by  thriving  farmers  ;  and 
the  whole  Limpopo  Valley,  which  was 
formerly  a  wilderness,  unoccupied  either  by 
blacks  or  whites,  has  now  been  taken  up  for 
ranching  as  a  direct  result  of  the  operations 
of  the  mine. 

It  appears,  from  a  statement  made  by  the 
Manager  of  the  Company,   that  about  54 
of  the  total  costs  incurred  by  the  Company- 
are  actually  paid  out  at  the  mine. 

The  Sheba  Gold  Mining  Company,  Ltd. — 
This  mine  was  originally  discovered  in  Ins.") 
by  three  partners,  who  pegged  25  claims. 
Nineteen  of  these  claims  were  floated  imme- 
diately in  Barberton  for  £15,000.     By  Sep- 
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tember,  1887,  this  Company  had  paid  165 
in    dividends.      li  then    refloated    in 

Lond  00,  the  original  Company 

gettii  arcs,  which  were  at 

saleable  t  t  62      An  original  in  par, 

ther<  ■  d  in  und(  r  "      in 

dividends   and    671    t<  r  each  n   in- 

■  1 

The  capital  .   which  was 

■  illy  6600,000,  was  increased  at  various 

00,000  iii  February,   1904,  and 
tin-  may  b  i  I  iken  as  the  amounl  i  t  m 
actually  put  into  the  C<  mpany  by  the  ii 
ing   public,   though  m<  I    und<  ubtedly 

did  not  go  into  the  mine.     In  I'M  I  I ;  •  capi- 
tal was  reduced  to  6800,000 

;n  its  inception  in  L885  to  the  closing 
down   in    February,    1918,    a    peri  d    ol    38 
.   the   mine  crushed    1 ,659,5 19  t<  i 
and    i <F'  <  1  ii. -• .  1    '.i."rj.71."»    > />.    of    gold, 
valued   at    E  1 ,0 16,876      '  p   to   the  cl 
down    the    dividends     paid    amounted     to 
931.     Taking  this  as  the  total  dividend 
il  a  capital  ol   61,800,000,  it  is 
equa  f  the  capital  without  amortiza- 

tion       Therefore,  it   may  be  Baid  thai  the 
shareholders  obtained  2     interest  per  annum 
ind  lost  their  capital. 
The    Sheba    Mine    directlj    supported    a 
white  population  of  about   272  persoi 

ili, it;,   years,  and  w.i  asible 

le  opening  up  ol  t  be  Barberton  1  district 
rmanent     farming     popul 
which  h  is  Bettled  there.     It  was  also  largely 
risible    for    the    initial    bu  I    the 

1  Gold  1  ads  of  the  wealth 

is  mine  undoul  tedlj 

of  the  earlj    specula 
n  the  discovery  of  the  Rand,  and 
the  had   impression   which   had   been 
■  I  by  the  original  failure  i  I  I  be  Lyden- 
burg  <  >■  Id  I  ii 

The    Barrett's   <l"Ui   Mining   Company. — 

i     mpanj  started  in   1888  with  a 

n    fri  in     thi     <  '■■  \  i  rnraenl    over    the 

mineral  which  it  is  the  Burface 

owner.     It    r  tructed   in    1887  and 

n   L892  with  a  capital  i  t    i;  120,000  in 

bares.     It  has  worked  continu- 

and  has  generally  directly  Bup] 

a    1    C    I    populate  O  ■  ';.     u  lutes 

ltd  i   di\  idend   ol    Id     a   Bbare   in 

: 

ls'.i'.i ;  I  .••.   nd  thai  it  has  never  retu 
thing  to  the  Bharehold 

For  the   five  years   from  28th    February, 
l'.M  I.  to  th<    28tb  Februai 
costs  on  the  mine  wer<     671,82  1   the 


value  of  the  gold  recovered  was  £71,392, 
giving  a  profit  for  this  period  <f  £07,  out  of 
which  the  head  office  i  ad  to 

et. 
From  this  Company  the  Government 
draws  a  concession  rate  f  6445  per  annum, 
which  has  always  been  met.  In  this  ease 
the  shareholders,  who  are  entirely 
resident  have    lost     both     their 

capita]  and  interest,  with  the  excep- 
tion   (  f    the    insignificant    dividends    men- 

1,     but    the    South     African    Govern- 
has    gained     6445     per    annum    for 

are,  and  approximately  £15,000  worth 

Id  per  annum  has  been  put  into  circu- 
lation  (Jr    )i<>V0. 

VI. — The  foregoing  statements  show  that, 
taking  the  metal  mining  industry  as  a  whi  Le, 
it  has  been  conducted  at  a  dead  [<  s^  to  the 
speculators,  hut  at  a  profit  to  the  Govern- 
ment !  6791,852  obtained  by  direct  taxa- 
tion, and  a  very  murh  larger  BUm  by  in- 
direct   taxation,   and   at    a  profit  to  the   State 

ol  610,583,159,  introduced  d,  novo  into  the 
cash  circulating  in  the  country. 

In  contemplating  the  above,  the  writer, 
who  has  known  the  districts  intimately  fi  t 

thirty    'cars,    was    struck    by    the    fact    that 

though  it  has  been  demonstrated  that  the 
mining  industry  was  carried  on  at  a  loss, 
yet  it  was  obvious  that  the  districts  involved 
had   profited    immensely,    and   that    wilder- 

ee  had  been  populated,  railways  built 
and  permanent  and  pn  Bper  us  farmers 
introduced  by  this  non-paying  industry.    To 

nit  for  this,  although  the  writer  had  no 
prior  km  m  led  mica,  he  was  <■<  im- 

pelled to  indulge  in  the  following  elementary 

llatl  n,    v  Inch    he    puts    forward    D 

the  last  \\  i  rd  on  the  subject,  but  Btato 
a  line  of  thought   in  the  hope  that    it   may 
be  crit iciaed  bj  real  stud,  nts  ol  i 
•  bat  the  truth  may  be  arrived  at 

When    ni..!ie\    merel}    changes    hands    be- 

tween  the  citizens  of  a  community  i  r 
the  wealth  of  that   Btate   is  absolutely  un- 
ted,   but   w  hen  pc.  perty  is  created  by 

the  transfer,  then  the  state  is  richer  by  that 
property  which  is  the  usufruct  on  the 
transact  ion 
Thus,  it"  citizen  "  A  "  pays  citizen  "  B 
I  fi  r  diu'L'iiiL'  a  useless  hole  in  the 
ground,  the  Stati  i  i  ■  n ir  but  obtains 
no  benefil  from  the  transaction.  Hut  if,  on 
the  i  ther  hand,  the  money  were  paid  for 
building  a  dam,  the  money  would  still  be 
in  the  country  and  the  State  would  be  the 
richer  l>\   the  permanent  value  of  the  dam. 
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If,  however,  "  A  "  was  a  foreigner,  then 
the  State  would  in  the  first  case  be  the 
richer  by  £100,  and  in  the  second  by  £100 
plus  the  value  of  the  dam.  Where  neces- 
sary commodities  are  produced  the  same 
thing  holds  good,  but  in  the  case  of  luxu- 
ries, middlemen's  charges,  legal  expenses, 
etc.,  the  matter  is  much  more  complicated 
and  approximates  to  that  cf  the  useless  hole 
in  the  ground. 

In  the  case  of  a  mine,  if  a  capitalist  works 
a  mine,  say,  at  a  cost  of  £1,000  per  month, 
which  mine  only  produces  £1,000  worth  of 
gold  (or  other  metal)  per  month,  then  that 
mine  is  run  at  a  loss  to  the  capitalist,  who 
loses  the  interest  on  his  money  and  the  value 
of  his  personal  attention. 

On  the  other  hand,  the  £1,000  which  he 
spends  still  remains  in  the  State,  and  a  new 
sum  of  £1,000  has  been  extracted  from  the 
ground  where  it  was  valueless,  and  added 
to  the  wealth  of  the  State ;  so  that,  although 
the  capitalist  has  lost,  the  State  has  made 
£1,000  usufruct  on  the  transaction  in  one 
month,  which  equals  100O/'  per  month. 

It  is  true  that  in  this  work  a  certain 
amount  of  material,  iron,  tools,  machinery, 
etc.,  which  is  imported,  and  which  may  be 
regarded  as  wealth,  is  destroyed,  but  this 
amount  is  so  small  as  not  seriously  to  affect 
the  issue.  All  stores  consumed,  which  are 
produced  in  the  country,  are  paid  for,  and, 
therefore,  not  destroyed  without  compensa- 
tion. 

The  writer  can  think  of  no  other  transac- 
tion so  profitable  to  the  State,  because  in 
no  other  industry  is  wealth  directly  created 
de  novo.  If,  for  example,  £1,000  is  invested 
in  breeding  cattle,  it  is  usually  accepted 
that  in  four  years  those  cattle  will  have 
doubled  their  number  by  natural  increase, 
and  hence  doubled  their  value  to  the  State. 
This  equals  a  usufruct  to  the  State,  accru- 
ing from  breeding  cattle,  of  25%  per  annum. 
In  this  case  also  there  is  a  small  amount  of 
destruction  of  wealth  (grass,  forage,  fencing, 
etc.)  which  may  be  taken  as  equivalent  to 
the  destruction  of  iron  in  mining. 

From  the  point  of  view  of  the  world  at 
large — of  the  human  race  in  general — it  is 
often  argued  that  gold  is  valueless,  as  it  is 
only  a  medium  of  exchange,  not  a  necessary 
commodity,  and  that  a  mine,  especially  a 
gold  mine,  that  does  not  pay  the  share- 
holders is  a  dead  loss  to  humanity. 

With  that  argument  the  writer  has  noth- 
ing to  do.    When  the  League  of  Nations  has 


been  established  and  embraces  the  whole 
world,  then  such  an  argument  may  carry 
weight,  but  at  the  present  time  the  State 
is  the  only  unit,  and  the  writer  is  only  con- 
cerned with  the  interests  of  South  Africa, 
and  as  far  as  those  interests  go  it  is  pure 
"  jargon  "  to  say  that  gold  is  merely  "  a 
medium  of  exchange  " — it  mijht  more  truly 
be  described  as  the  elixir  of  life,  the  phil- 
osopher's stone  capable  of  transmutation  at 
a  moment's  notice  into  every  element  the 
world  produces.  A  bundle  of  bank-notes — 
minted  silver  and  bronze — those  are  mere 
media  of  exchange,  for  their  value  depends 
on  credit  and  a  thousand  and  one  causes ; 
but  one  ounce  or  one  thousand  ounces  of 
gold,  minted  or  unminted,  is  transmutable 
at  a  moment's  notice  at  the  cost  and  time 
taken  by  a  cablegram  into  any  commodity 
existing  in  any  part  of  the  world. 

The  cost  of  the  production  of  gold  is  also 
equal  to  its  value.  It,  therefore,  has  an 
intrinsic  value  equal  to  its  face  value  and 
cannot  be  created  at  will  with  a  fictitious 
value,  as  is  the  case  of  notes  and  silver  and 
bronze  currency. 

It  must  be  remembered  in  this  connection 
that  "  the  State  "  and  "  the  Government  " 
are  not  synonymous  terms;  "  The  State  "  is 
the  general  community  within  the  adminis- 
trative boundaries  of  a  country  and  may  be 
called  "the  Estate  of  the  Government." 
It  is  quite  possible  for  a  Government  to 
enrich  itself  temporarily  at  the  expense  of 
the  State  by  injudicious  taxation  which  may 
bring  in  an  immediate  revenue,  but  which 
diminishes  the  capital  of  the  State.  In  the 
same  way  a  Government  may  temporarily 
impoverish  itself  by  foregoing  revenue,  or 
by  reinvesting  it  in  permanent  improve- 
ments, thereby  enriching  the  State. 

In  the  opinion  of  the  writer  the  questions 
involved  in  this  discussion  are  of  vital  im- 
portance to  South  Africa,  for  there  is  a  large 
and  growing  section  of  the  community  who 
appear  to  believe  that  these  low  grade  mines 
exist  purelv  for  the  benefit  of  the  promoters, 
and  that,  therefore,  there  is  no  reason  why 
they  should  be  encouraged  by  the  State,  or 
whv  they  should  not  be  taxed  to  the  break- 
ing point.  He,  therefore,  hopes  that  this 
paper  may  provoke  the  most  complete  dis- 
cussion and  that  the  utmost  publicity  may- 
be given  to  it,  whether  the  conclusions 
arrived  ?.t  agree,  or  do  not  agree,  with  his 
own 
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The  President :  I  am. sure  we  have  listened 
with  very  greal  inten  I  I  this  paper  by 
Mr.  Trevor.      It  certainly  aft  rds  much 

•:  ,n.  and  J  hope  this  reflection  will 
resull    in   tli.'   most    \i'_'  rous   discussion.     I 
much    pleasure   in   moving   a    vote  of 
thanks  t<'  Mr.  Trevor. 

Mr.  J.  A    Woodburn      !  I 

in    -•  <•'  oding    the    vote    ■  t 
thanks  to  Mr.  Tn  his  very  compre- 

hensive paper.     After  listening  I  iper, 

els  thai  his  task  will  be  rather  a  heavj 
one  in  endeavouring  to  interest  the  people 
hi  the  bas<  metal  mining  i  1  Smith 
Africa,  at  least  with  regard  to  the  Preto  ria 
Inspectorate.  I  think  he  might  have  put 
in  one  or  two  clauses  to  help  to  modify  the 
ci  Delusions  to  be  draw  n  from  his  paper. 
I  ,  i-  in, i  ii.-  -.  a  greal  deal  '•)  the  total  <  •  •• » j  >  i  - 
tal  he  in. -1111(111-  was  never  spent  on  actual 
u<  rk  mi   the   inin  i  n   n|»  by 

i  her  expendil  lire.     In 
a   new   country    the  c  si    ol    getting  t..  an  I 
ng  in;    a   mining   pr< ipertj    includ 

travelling,  transport,  an  1 
.  in  additii  n  to  the  i  ctual 
mining  work  on  the  ground.     To-day,  with 
d     to     the     Pretori  i    Ins] 
■   r  pn  »p  rti(  n  of  capital  w  i  mid  be  avail- 
able f<  i   actual  developmenl    w<  rk,   as  ci  m- 
municati  n  is  bo  much  e  sier. 

Sinci    191  I.  the  I  i<  d  undei  review, 

I    knovi    ol    practically    a  new  gold   field   in 
the    Preti  iria    Inspect*  rate,    w  hich   maj 

:al>l\     iii  •    nsive 

than  is  known  at  present  <  >n  on<  farm, 
which  Mr.  Trevor  has  seen,  a  new  reel  has 
ned  <  nt .  and  a  f  irl\  large  quanl ity 
.  t  paj  abl<  i  re  d.  \  el<  ped,  and  at  pi  e  -en!  ;i 
tamp  mill  with  ■< u i t .- 1 1  •  I . •  cyanide  plant 
is  being  erected  to  treat  this  ore.  This  pro- 
perty is  derable  distance  from  any 
'  ther  gt  Id   field,   and   c<  nt   in  flat 

which  extends  through  Bevei 
ing    farms,    and    is    beins  •  nt    and 

worked  l>.\    local  capital,   where  the  owners 
are  limited   t  .  three   shareholders.     This   is 
which  is  nol  par  with 

the     mines     mentioned     l>\     Mr. 
Trevor,  which  were  tl  ated  in  the  earl;\  d  ys 
<  n  capital  \\  hich  carried   a   verj    I 
I    rtion   of   vendors   shares,    and   where   the 


erty   was  put   in   al  rj    high  value 

actual  merits  were  known.     1  feel 

Bure  that  with  the  kn  wl  sdg<    which  is  now 

ned,    with    reg  rd   1      I  ase    metals    in 

Si  nth  Africa,  pn  perties  will  yet 

which,  ah  In  ugh  not  so  good  I  the 

rich  plums  mentit  ned,  will  pr 
si  nnd  business   pr  pi  -it it  ns. 

J    have   great    pleasure    in   Bec<  nding   the 
i  t  thanks. 

Mi\  H.  A.  White  Membei  of  Council): 
I  shi  nld  1  i  1<< •  to  supp<  it  this  resolution,  but 
I  cannot  quit<  with  what  Mr    W 

burn  has  -aid  as  to  the  effect  which  is  ! 
to  be  pn  duced  up<  n  th.  capitalist 

h;.  the  st  tement  of  what  has  happened  in 
the  Pret   i  ia  J  district,  I  that 

human  nature  is  such  that   it   the   prL 
be  dangled  befi  re  mei  is  sufficiently 

no  amount   i  f  difficulty    in   the  \ 

will  prevenl  ;i  large  number  i  f  compel 
.-•-   Mr.   T> evor  has  shown.     He  hi  i 

thai  in  the  Pret<  ria  I  Ustricl  there  1 
lai  ge  prizes. 

I  considei  this  paper  is  particularly  suit- 
able and  interesting  at  the  present  tim<^ 
when  we  have  a  Comn  ding 

with    Low   Grade    Mines,    because    it    must 

the    <  h  vet  nment    the    advai 
they  will  have  in  keeping  those  mines  run- 
ning.     It.    has    he. -n    a    questii  n    disci         I 
among  tin  ughtful  pe  »ple  far  the 

St    •     may  inten  ene  \\  ith  monej  t     3Upp<  rt 
mines  and  to  keep  them  w<  rking       I 
d'>  not  think  anyone  can  denj    thai  at    the 

least  .all  the  taxation,  direct  or  ind 
w  hich  these  mines  are  c  lied  u  stand 

at  the  present  time,  c  uld  \.i\  safelj  be 
refunded,  because,  when  th.\  clos  d  w  n, 
t  hat  taxal  u  n  would  be  li  si , 

There  i-  another  point  in  this  paper  which 
ard  as  i  t  gn  at  impi  rtance  :  it  i- 
to  help  to  kill  thai  deadh   su]  -till 

held   in   this  country    that    the   capit   1 
like  the  old  man  of  th<    sea,  riding  on  the 
neck  >  t  industry  ;  it  clearly  illus 
the  fact   that  rather  h  ■  sh<  ul  !  be  I 

as  the  source  of  an  irrigating  stream  which 
is  calcul  ake  the  desei  t  bl<  •  m     ndj 

-mile. 

'I'h.  •  thanks  was  carried  1\   accla- 

mat 
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HANGING    WALL    SUPPORT    ON    THE   FAR  EAST  RAND. 


By  L.  W.  Macer  (Associate). 


That  the  problem  of  the  support  of  hang- 
ing wall  in  the  deeper  mines  of  the  Far  East 
Rand  has  engaged  the  attention  of  the 
mining  men  concerned  for  some  time  past 
is  perhaps  generally  known,  and  it  appears 
to  the  wrriter  that  the  advantage  of  making 
the  subject  one  for  discussion  by  this  Society 
should  be  recognised.  The  objects  of  these 
notes  are,  firstly,  to  place  the  problem  before 
those  engineers  who,  not  being  conversant 
with  East  Rand  mining,  may  have  been 
faced  on  other  fields  with  similar  conditions, 
and,  secondly,  to  bring  forward  suggestions 
for  the  utilization  of  waste  material,  such 
as  old  ropes  and  pipes,  in  the  construction 
of  roof  supports. 

An  opinion  has  been  widely  held  that  the 
panacea  for  hanging  wall  trouble  in  flat 
mines  lay  in  the  "  adoption  of  colliery  prac- 
tice," but  to  the  writer,  and  to  others  who 
have  come  to  the  East  Rand  with  coal 
mining  experience,  it  has  become  apparent 
that  to  deal  with  a  colliery  roof  is  an  entirely 
different  proposition  from  the  support  of  an 
East  Rand  hanging  wall. 

The  .  difference  is  best  explained  diagra- 
matically.  In  Fig.  1,  A.  represents  a  sec- 
tion of  a  longwall  face,  and  B.  a  flat  stope 
face  where  hanging  wall  trouble  has  become 


acutely  interesting.  The  forces  acting  and 
the  direction  of  those  forces  are  precisely 
similar  in  both  cases,  yet  the  effects  are  very 
different.  The  hanging  in  A.  has  subsided 
in  a  gradual  manner,  its  surface  approxi- 
mating a  curve  from  the  coal  face  to  the 
goaf,  whereas  in  B.  cracks  have  developed 
at  and  parallel  to  the  face,  and  the  hanging 
throughout  the  stope  has  broken  up  and  has 
none  of  its  original  stability.  The  result  is 
the  development  of  a  danger  zone  between 
the  last  pack  and  the  face,  which  means 
that  work  has  to  be  carried  on  in  a  veritable 
death  trap,  whilst  in  coal  mining  perhaps 
the  safest  place  in  the  mine  is  at  a  syste- 
matically propped  longwall  face. 


The  reasons  for  the  difference  in  the  con- 
ditions of  hanging  wall  are  : 

(a)  The  difference  in  the  relative  rates  at 

which  the  faces  of  coal  and  reef  are 
worked. 

(b)  The  initial  resistance  of  the  supports 

used  in  the  different  classes  of  mining. 

The  difference  in  the  rate  of  advance  of  a 
stope  face  and  a  longwall  face  is,  of  course, 
considerable.  A  stope  fare  equipped  with 
machines  breaking  one  fathom  per  machine 
shift  will  only  advance  about  12  ft.  per 
month,  the  general  average  for  a  mine  bein^ 
much  less  than  this,  whilst  a  longwall  coal 
face  equipped  with  disc  coal  cutters  and 
mechanical  conveyors  will  advance  the  depth 
of  their  cut,  namely,  4  ft.  fiin.  to  5ft.  per 
24  hours.  To  the  relatively  slow  advance 
of  a  stope  face,  the  writer  attributes  the 
difference  in  stability  of  roofs,  although  the 
heavy  blasting  and  sometimes  indiscreet 
placing  of  holes  in  stoping,  no  doubt,  is  con- 
tributory to  the  effect. 

Coming  to  the  second  reason,  it  is 
observed  that  the  props  used  in  longwall 
systematic  timbering  have  a  considerable 
initial  resistance,  whilst  pigstyes  used  in 
stoping  have  practically  no  initi  il  resistance, 
in  fact  their  maximum  resistance  is  not 
reached  until  they  become  compressed  by 
about  20  <i  their  original  height.  This 
amount  of  compression  is  observed  at  vary- 
ing, but  generally  at  considerable,  distances 
from  the  face.  The  hanging  wall  is  there- 
fore supported  at  two  points,  namely,  at  the 
point  in  the  stope  where  the  pigstyes  have 
reached  their  maximum  resistance,  and  at 
the  face.  It  therefore  follows  that  fracture 
may  be  expected  at  and  parallel  to  the  face 
or  in  proximity  to  any  pillar  left  in  the  stope 
Practically,  we  have  the  phenomenon  of 
"  punching.  " 

The    comments    to   1 xpected    upon   the 

above  statements  will  no  doubt  be  that  there 
is  no  originality  in  them  ;  secondly,  that 
stope  faces  cannot  he  speeded  up;  and. 
thirdly,  thai  props,  notwithstanding  their 
initial  strength,  are  impracticable  in  deep 
level  flat  mines;  and,  finally,  that  as  a  cure 
seems  impossible  the  tr  uble  must  be 
endured.  The  writer,  of  course,  admits  that 
the  difficulties  above  outlined  haw  been 
prised,  and  that  steps  have  been  I  ken 
to  combat  them,  and  the  remaining  remarks 
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refer  to  such  improvements  as  have  been 
already  adopted  and  suggestions  for  further 
improvements. 

Improved  Supports  ami  Afethodt :  Wedged 
i  — The  increase  in  initial  resistance  of 

a  pigsty  or  cog  has  been  to  a  certain  extent 
effected  by  driving  wedges  into  the  split 
ends  of  the  lagging  of  which  the  pigsty  is 
built.  This  method  is  not  so  effective  as 
might  be  Bupposed,  and  an  improved  method 
of  wedging  without  splitting  the  sticks  has 
been  Introduced.  A  split  stick  (half-round) 
is  placed  flat  side  down  in  about  the  centre 
(,!  th.  \  1   ii-/  wedge  of  small  taper  is 

driven  in  below  the  split  lagging  and  rests  in 
a  square  joggle  in  the  next  under-lying 
stick.  By  driving  home  these  long  wedges 
the  whole  of  the  upper  portion  of  the  cog  is 
d  up  to  the  hanging. 

Maabnry.  Well  built  dry  masonry  has 
been  used  in  prefer. -nee  to  pigstyes.  A  pack 
•ji>  feel  Bquare  with  rounded  corners  is  used. 
These  packs,  in  addition  to  giving  a  good 
initial  Resistance,  resist  blast  in"  better  than 
the  pigstyes.  They  are  built  by  experienced 
masons,  and  the  cost  appears  to  be  rather 
higher  than  for  building  cogs.     The  masons 

at    'JO-,    per  day    handle    about    three    tons  of 

Btone,  which  does  not,  however,  compare 
very  favourably  with  a  surface  mason's 
day's  work  of  two  and  a  half  cubic  yards. 
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Pillar 8. — The  use  of  pillars  in  conjunction 
with  the  above  mentioned  supports  is  the 
generally  recognised  practice,  notwithstand- 
ing that  even  the  greatest  advocate  of  the 
pillar  admits  its  disadvantages.  In  deep 
level  mining  it  is  difficult  to  demonstrate  the 
utility  of  the  pillar  except  under  special 
circumstances,  such  as  the  support  of  faulted 
ground  or  in  the  process  of  the  reduction  of 
stoping  widths. 

A  method,  comparatively  recently  intro- 
duced, known  as  the  "Panel  System," 
makes  use  of  pillars  regularly  placed  and 
subsequently  removed.  The  system  in  con- 
junction with  footwall  crosscutting  is  illus- 
trated in  Fig.  2.  It  approximates  to  the 
pillar  and  stall  method  in  colliery  work,  the 
stalls  being  from  70  ft.  to  120  ft.  wide  with 
pillars  of  30  ft.  It  is  undoubtedly  the  best 
method  of  controlling  roof  weight  in  a  Btope 
where  the  face  advances  slowly,  and  it 
effectually  obviates  the  dangerous  condition 
mentioned  in  the  earlier  portion  of  this 
paper. 

Sut/getted  improvement  in  cog  con 
atrueticn,  —  The  cog  or  pigsty  has  the  great 
advantage  over  masonry  in  cost  of  construc- 
tion, as  comparatively  unskilled  labour  can 
be  used.  It  has  the  disadvantage  of  being 
easily  damaged  by  blasting  unless  it  is  care- 
fully built  and  unless  the  stope  timberman 
and  machine  man  work  amicably,  a  condi- 
tion which  it  is  difficult  to  obtain  in  practice. 

Fig.     1    Illustrates    a    design    which    should 

allow  of  good  construction  by  an  indifferent 
workman  and  sh  mid  result  in  a  pigsty  which 
it  would  be  difficult  to  blast  out.  Pour  post- 
are  set  in  such  a  manner  that  the  ends  of 
the  horizontal  sticks  do  not  project  beyond 
them,  old  wire  rope  is  then  passed  round 
the    posts    as    shown    in    the    figure.      These 


I 


— 


Fig.  2. 


ropes  are  drawn   as   taut    as   possible,   and 
finally   tightened   by  mgans  of  twisting  bj 

the   insertion  of  a  piece  i  f  pipe  or  jumper  a< 

the  point  A.    The  frame  is  then  filled  with 
at  me. 

Fig.    5   shows   a    similar   construction,    bin 

using  wire  rope  in  place  of  the  horizontal 

sticks. 

1    g.   3  useR  old   pipe   filled  with  concrete 
for  the  posts.     A  plug  of  wood  is  used  in  the 
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upper  ends  of  these  posts  and  answers  two 
purposes.  It  allows  of  a  certain  amount  of 
compression,  and  can  be  easily  sawn  to 
adapt  the  length  of  the  post  to  the  height 
of  the  stope.  Wire  rope  is  again  used  as  in 
Fig.  5. 

In  conclusion,  it  may  be  mentioned  that 
the  question  of  the  support  of  roof  in  the 
East  Eand  mines  would  be  much  more 
acute  if  it  were  not  for  the  fact  that  owing 
to  unpayability,  almost  half  the  area  remains 
unmined.  As  more  mines  become  worked, 
however,  the  roof  must  become  more  trou- 
blesome and  the  lay-out  of  underground 
workings  and  methods  of  mining  which  have 
been  more  or  less  satisfactory  in  the  past 
will  in  all  probability  be  found  wanting  in 
the  future,  and  the  writer  makes  this  his 
plea  for  justification  for  placing  these  notes 
before  the  Society. 

Mr.  J.  Chilton  (Vice-President):  The 
subject  of  hanging  wall  support  is  very 
interesting  to  all  men  who  go  down  to  the 
mines,  and  although  the  East  Eand  district 
has  not  really  reached  its  troubles  yet,  still 
the  time  will  come,  and  a  new  method  of 
support  may  have  to  be  invented  for  the 
flat  mines  of  that  district. 

Mr.  Macer  speaks  of  leaving  temporary 
pillars.  Some  of  us  in  the  central  area  have 
had  a  good  deal  of  experience  with  pillars, 
and  the  general  opinion  is  that  rigid  sup- 
ports are  not  only  a  danger  to  the  persons 
working  round  about,  but  are  also  a  danger 
to  surface  property.  Almost  every  earth- 
tremor,  and  these  are  numerous,  is  caused 
by  the  bursting  of  pillars,  and  where  this 
does  occur  the  punching  effect  causes  falls 
of  hanging  that  otherwise  would  not  occur. 
To  my  mind,  the  leaving  of  pillars  is  a 
mistake,  apart  from  the  expense  of  cutting 
them,  and  packs  are  the  ideal  supports  for 
hanging  walls. 

It  is  encouraging  to  know  that  the  mining 
people  of  the  East  Eand  are  taking  up  the 
idea  of  roof  support  and  that  they  are  evolv- 
ing new  forms.  These  pigsties  mentioned 
by  Mr.  Macer,  and  which  are  I  believe  his 
own  invention,  are  certainly  novel  in  con- 
struction and  are  probably  effective,  but  of 
new  forms  of  this  support  there  is  no  end, 
each  probably  limited  in  its  application  to 
the  particular  mine  where  invented. 

I  have  great  pleasure  in  moving  a  vote  of 
thanks  to  Mr.  Macer  for  his  interesting 
paper. 

Mr.  J.  Gibson  (Associate) :  I  have  much 
pleasure  in  seconding  the  vote  of  thanks  to 


Mr.  Macer  for  his  interesting  remarks  with 
regard  to  methods  of  supporting  the  hanging 
wall  in  the  mines.  To  those  of  us  who  are 
engaged  in  actual  mining  operations,  this 
is  a  most  important  subject,  and  one  which 
has  lent  itself  to  numerous  discussions, 
which  have  probably  brought  about  a  good 
deal  of  improved  practice  in  supporting  the 
workings  in  the  mines.  The  question  of 
leaving  pillars  for  support  has  been  a  vexed 
one,  and  in  the  Central  Eand  area  has  been 
the  cause  of  a  good  many  serious  bursts. 
Mr.  Chilton  has  had  a  good  deal  of  experi- 
ence on  the  mines  of  the  Central  Eand,  in 
connection  with  which  he  recently  read  a 
very  interesting  paper  on  "  The  removal  of 
the  Pillar  at  the  Vertical  Shaft  on  the 
Village  Main  Eeef."  Generally  speaking, 
the  practice  is  to  support  the  hanging  wall 
by  less  rigid  methods  than  the  leaving  of 
solid  pillars.  This  method  has  been  advo- 
cated time  and  time  again  by  different 
members,  and  where  it  has  been  practised 
I  think  it  has  led  to  a  reduction  in  serious 
accidents  and  probably  better  mining. 

The  vote  of  thanks  was  agreed  to. 


NOTES    ON    ECONOMIES    IN    HAND 
DEILL  STEEL. 


By  H.   A.  Eead  (Member). 
(Printed  in  Journal,   March,   1919). 


REPLY   TO  DISCUSSION. 

Mr.  H.  A.  Read  (Member):  It  is  my 
pleasure  to-night  to  reply  to  discussions  on 
the  paper  entitled  "  Notes  on  Economies  in 
Hand  Drill  Steel  "  read  before  this  Society 
last  March. 

If  I  have  any  regret  it  is  that  there  has 
been  so  little  discussion.  I  understand, 
however,  that  it  is  customary  for  the  author 
on  such  occasions  to  give  any  supplemen- 
tary information  which  may  be  available. 

But  I  first  wish  to  touch  on  a  point  raised 
by  Mr.  Hildick-Smith,  who  deprecated  the 
genesis  of  my  investigation  which,  you  will 
remember,  I  attributed  to  curiosity.  Now, 
in  contra  distinction  to  Mr.  Hildick-Smith 's 
views,  I  hold  that  curiosity  may,  in  certain 
circumstances,  rank  with  discontent,  which 
we  are  told  is  divine.  You  will  recall,  that 
Kipling  wrote  a  children's  story  explaining 
'•  How  the  elephant  got  his  trunk  "— 
through  "insatiable  curtiosity."  The  laws 
of  gravity,  if  I  rightlv  remember,  were, 
according    to    tradition,    discovered    as    the 
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result  of  curiosity.     Personally,  I  I: 

pi  I  pie    who    move 

round  asking  "  tin-  why'.'  "  with  its  Ameri- 
can relative  "the  how  "  oi  things,     Curio- 
sity is  sometimes  like 
of  invention,  and  such  maternity  Bhould  be 

I  pli  from  Mr.    l'a 

remarks  in  April  last  thai  he  was  able  to 
oorroboral  I  deal  of  the  information 

which  i  j  to  the  consumption  of  steel, 

and  I  should  be  glad  to  hear  whether  he  has 
been  able  to  try  the  invention  on  his  mine. 
.My  own  ideas  certainly  run  to  further 
efforts  t  produce  a  more  workmanlike  hand- 
drill  than  is  at  present  in  use.  <  me  pi  my 
mining  friends  mentioned  thai  he  ha<l  found, 
much  to  his  BUrprise,  that,  in  certain  ell 

•k,  blunl  steel  appeared  to  drill  better 
than  sh.n-j)  steel.     This  sounds  rather  | 
doxical,    but    it   was,    1    believe,    borne  <>ut, 
by  some  other  experin 
This  point  might  I"-  l<  •  >ked  into. 

It    Beems  t<»   me   possible,    a]  I    the 

drill   niicht    consist    ot    a    tinted    shaft    having 

b  permanent  head  and  a  short  hit  of  very 
high  grade  Bteel,  provided  that  a  sufficiently 
Batisfacti  ry  weld  of  the  Inch  grad  tee!  <>n 
to  til.-  low  grade  steel  can  he  secured,  Bay, 
by  tic  •  \  acetylene  process.  The  amount, 
<>f  work  involved  in  transporting  steel  hack- 
wards  and  forwards  for  sharpening  and  the 
consequently    involved    appt  b 

me    to  make    (his  ider- 

ing. 
Since   I   addressed  you  I  have  been  able 

ilars   of   the    resull 

hand-drilling  with  my  improved  hand  drill 
on  two  companies,  viz.,  the  New  Kleinfon- 
tein    :ii],i    tic    Durbe  rl     Deep 

The  results  at  ihe  I  turban  I.''  odep 
I  tabulate  as  follows :  — 


At    thi     New    Kleinfontein  the   fathomage 
results  were  as  follows:  — 

C  months  without  11  months  with 

improved  bead.  improved  heait. 

Fathoms    per    native 

pel    -''.   shifts      ...        0*1698  0  i  - 

fncreast       ...  001324     - 

'Ihe  X:  w   Kleinfontein  steel  figures  for  the 
six    months,   January   to  June,    1919,   coin- 
1    with    the    figures    January    to   June, 
1918    are  also  instructive:  — 


ll>s  new  Bteel  Ueued 
lbs.  steel  remade 


i  m(  pel  II'.     L919  new 

pi 
Value    

■  T     tell 
S;i\  in-   tul    tj  III  oil  I  lis-    ... 


Without 
improved  urill. 

Jaa.  t'>  .lunc, 
1018. 

93,128 


With 
improved  drill 

.Tan    to  .hi ii#. 
1019. 

:<\579 
■_"i.L>.-,s 


93,128 


67.H37 


£3,S12    8    I 
2  519d. 


12,777     1     7 

2  130d. 

£1,035    0    0 


I  am  not  in  a  position  to  do  more  than 
draw  the  general  inference  from  these  fig- 
ures  that  the  increased  efficiency  has  been 
due  to  a  large  extent  to  that  diversion  of 
energy  which  1  claim  for  the  improved  drill. 
There  may,  of  course,  have  been  contribu- 
tory can-,  s,  hut  of  these  I  have  no  details. 

You  will  recall  that  originally  I  gave  you 
figures  showing  what  a  5  increase  i" 
efficiency  meant.  It  is,  at  any  rate,  remark- 
able that  bulk  figures  from  two  mines  so  far 

apart     as     the     New     Kleinfontein     ;md     the 

Durban  Roodepoort  Deep  should  show  simi- 
lar results.  1  Leave  to  you  the  simple 
arithmetic  required  to  ascertain  the  differ- 
ence in  value  to  this  industry  between  an 
increaa  in  efficiency  "t  5  and  the  increase 
iy,  In    .  the  approximate   average  figure 

\  n   by   these   two  companies. 
As  many  ot  you  aie  probably  :iware,  very 
■  He,   tracinc  results  have  been  obtained  on 


•    ... 

g    width 

/' 

I     ■ 

shifti 

I  in  i  ni<i 

■• 

N   '        i  iv  per  shift 
Incrtc  i 


10  monl Ii-  withi'ii' 
improTi  'l  \< 

-  ui'.nlhi  with 

Improved  homl 

B2fi 

i  10 

|i,  7    in.  1  ■ 

1 1  9   in 

1  1" 

bet 

27  17. 

29-583 
2  861 

1 1  .i  i> 

■  kthoma 

fathom  • 

-' 

2i    ::.l 
t.l 

8  7 
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certain  companies  by  reducing  the  section 
of  the  steel  used  in  drilling  to  J  in.  in  place 
of  §  in.,  and  by  using  a  3  lb.  hammer  in 
place  of  a  4  lb.  hammer.  This  originated  at 
the  City  &  Suburban  Gold  Mining  &  Estate- 
Company,  Limited,  where  the  initial  results 
showed  a  marked  improvement.  At  first 
the  drills  were  not  equipped  with  permanent 
heads,  but,  about  a  month  after  the  experi- 
ments started,  I  understand  that  this  was 
done.  It  is  cpen  to  question  whether  f  in. 
steel  can  be  efficiently  used  without  the 
head.  It  has,  I  am  told,  been  tried  in  the 
past  and  has  been  abandoned  owing  to  the 
rapid  peeling  down  of  the  steel.  That  in- 
creased work  should  be  got  with  f  in.  steel 
is  logical,  as  the  following  figures  will 
show :  — 


over  lung  periods,  it  will,  I  think,  be  admit- 
ted that  it  ought  to  be  possible  t  i  pn  I 
a  hammer  sufficiently  well  tempered  to 
stand  up  to  hand  work.  This  is  a  matter 
for  hammer  makers;  we  might,  in  fact,  ask 
them  to  keep  their  tempers! 

As   a    final   point .    it   may    be  men!  i< 
that  it  appears  to  be  common  practice   for 
natives    when   they    find    their    drills    badly 

mushroomed  "  to  boat  off  the  jagged  enK 
These  fragments  of  steel  thus  mix  with 
fines  and  a  proportion  would  pass  into  the 
mill  and  thence  into  the  metallurgical 
works.  I  have  consulted  some  of  my  metal- 
lurgical friends,  who  agree  that  the  presence 
of  rusty  fragments  of  steel  would  tend  t 
increase  cyanide  consumption.  I  leave  the 
suggestion  to  them  for  consideration. 


i"  Steel. 

Gauge. 

Area  of 
Attack. 

|"    Steel 

Oauge. 

Area  of 
Attack. 

1.23 

0  99 
0.78 
0.60 

Percentage  Reduction 

in  irea  of  attack, 

i.e    superficial  area 

of  hole  drilled. 

Starter 
2nd  Drill    ... 
3rd  Drill    ... 
Long  Drill... 

1-7/16" 
1-5/16" 
1-3/16" 
1-1/16" 

1.62 
J. 35' 
1.11 

0.89 

Starter 
2nd  Drill    ... 
3rd  Drill    ... 
Long  Drill... 

1-1/4" 

1-1/8" 
1" 

7/8" 

24. 1  % 
26.7% 
29.7% 
33.3% 

As  to  the  correct  depth  of  hole,  breaking 
efficiency,  and  ultimate  cost  per  fathom 
under  varying  mining  conditions,  I  am 
unable  to  express  an  opinion.  It  would, 
doubtless,  vary  from  mine  to  mine.  Prob- 
ably the  use  of  higher  grade  explosives  may 
give  as  good  breaking  in  the  smaller  hole 
made  by  f  in.  steel.  This  is  a  problem  for 
the  mining  engineer  to  solve. 

Another  point  is  the  question  of  the 
greater  consumption  of  hammers.  It  has 
been  suggested  that  it  is  of  importance.  On 
the  basis  of  such  observations  as  I  have  been 
able  to  make,  I  am  not  in  agreement  with 
this  view.  If  a  mine  re-conditions  its  ham- 
mers, I  think  it  will  be  admitted  that  errors 
of  tempering  are  likely  to  arise  under  the 
somewhat  empirical  methods  usually  adopt- 
ed, which  will  tend  to  the  production  of 
hammers  variable  in  quality  and  generally 
incapable  of  standing  up  to  the  work.  The 
issues  of  new  hammers  at  the  Ferreira  Deep 
and  the  Durban  Roodepoort  Deep  over  the 
periods  covered  by  the  figures  previously 
given,  do  not  disclose  any  abnormal  con- 
sumption. When  it  is  recalled  that  th" 
hammer  in  the  hammer  type  of  rock  drill 
strikes,  say,  1,200  to  1,800  blows  per  minute 


CH  E MICAL   ENGINEERING . 

By  J.   A.   Wilkinson,   M.A.,  F.C.S. 
(Past -President). 


(Printed  in  Journal,  March,  1919.) 


REPLY    TO    DISCUSSION. 

Prof.  J.  A.  Wilkinson  (Past-President): 
The  great  .interest  which  is  being  displayed 
in  other  parts  of  the  world,  notably  in  Eng- 
land and  America,  in  the  subject  with  which 
this  paper  deals,  would  appear  to  be  con- 
spicuous by  its  absence  in  this  sub-contin- 
ent. I  had  hoped  that  a  subject  of  such 
importance,  even  though  dealt  with  in  a 
somewhat  cursory  manner  considering  its 
magnitude,  would  have  elicited  a  greater 
amount  of  criticism  and  discussion  than 
that  which  has  been  given  to  it. 

The  Presidenl  (Mi'.  H.  S.  Mej 
sidered  my  views  somewhat  idealistic 
and  the  only  commenl  which  it  is 
possible  to  make  on  this  statement 
is  a  request  to  make  himself  acquaint- 
ed with  what  is  being  and  has  been  accom- 
plished elsewhere,  especially  in  Germany 
and  America,  and  1  feel  sure  that  his  ideas 
about  my   ideals  will   quickly   vanish.      It  is 


5^ 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South   Africa.        Oct.    1919 


impossible  to  think  that  anyone  here  would 
doubl  the  truth  of  the  Btatemenl  that 
chemical  industry  is  a  necessity,  vital  not 
only  to  the  |  nation,  bul  i 

to  its  m<  tence,  and.  if  this  be  the 

sureh    H  \   to  pro- 

vide   the    full  lipment     possible     f<  r 

training  th<  se  ivh  to  make  this  their 

irk. 

Mr.    ( !azal(  I  thai    a   student .    who 

has  passed  through  such  a  course  as  that 
outlined,  will  be  a  jack  of  all  trades,  is  one 
thai  baa  been  i iften  expi ee  ed  in  disc  i ssi< >ns 
on  this  and  also  other  branches  of  engineer- 
ing study.  When  a  Btudenl  enters  on  his 
engineering  work,  he  should  al  the  Bame 
time  I"-  able  to  selecl  the  particular  branch 
in   which    he  to    attain    proficiency, 

and  his  c  urse  is  then  mappi  d  cord- 

inglj       I  pl<  .    the   design    and   con- 

structi  m  of  bridge  ubjecl  upon  which 

a  chemical  engineer  would  be  wasting  his 
time,  and  no  civil  engineer  would 
attempl  to  Btudy  the  ev  iporation  fad 
a  vacuum  pan.  I  entirely  and  emphatic- 
ally agree  with  Mr  Cazalel  thai  it  is  nol 
the  function  of  the  chemical  engineer  to  be 
able  to  manufacture  all  his  plant.  What 
r  him  to  do  is  to  be  able 
sign  and  assemble  the  plant  required 
for  the  chemical  operations  winch  are  to  be 
undertaken  His  knowledge  ol  the  Bteam 
engii  prim.-    movei  -    should    be 

BUCfa     that      he     can     Btate     exactly      what      lie 

requires  from  the  mechanical  engineer  and 
similarly  with  regard  to  dynamos  and 
in  the  electrical  engineer.  When 
these  have  been  Bupplied,  he  should  have 
the  knowledge  of  their  practical  use,  his 
chiif  concern  being  the  contr<  I  ol  the  chemi- 
cal facti  i -  and  oper  it  which  these 
are  necessary 

I  am  indebted  to  Dr  <  laldea  tl  for  the 
valuable  additional  references  and  quota- 
tions he  has  giv<  •  the  views  of  dis- 
tinguished English  chemists  on  this  subject 
and  also  for  the  instructive  and  trenchant 
article  ol  Mr.  Barham,  published  by  him 
m  the  Al  Sine-  the  appears] 
this  article  lasl  Janu  I  mmission  of 
English  chemists  appointed  l>\  the  British 
Government  has  visited  the  large  chemical 
ries  m  the  <  ccupii  d  area  i  o  the  Rhine. 
The   ven   brief  statements  thai   have  Bince 


appeared  in  the  scientific  press  as  a  result 
■  f  this  visit  are  sufficient  proof  of  the  im- 
portance of  the  necessity  for  the  fullest 
provisions  for  braining  chemical  engineers 
and  their  value  to  the  community  not  only 
in  peace  but  in  war.  The  comments  made 
by  Dr.  Caldecott  on  the  use  to  which  a 
chemical  engineering  laboratory  could  be 
put  in  this  country  I  fully  endorse,  oh 
the  fact  that  it-,  assistance  is  required  in 
the  solution  of  problems  with  which  i 
|  so  often  brought  into  contact  here,  and 
when  placed  in  circumstances,  such  as 
these,  the  need  for  the  existence  of  such 
pr<.\  ision  is  keenly  felt. 

With  Mr.  McArthur  Johnston's  rem 
on  the  lack  of  chemical  knowledge  by  the 
engineers  on  our  mines  I  fully  sympathise, 
and  at  the  same  time  agree  thai  a  oompul- 
d  chemistry  in  the  examination 
for  certificates  of  competency  would  be  I 
step  in  the  righl  direction.  This,  however, 
should  be  ol  a  standard  commensurate  with 
the   importance  ol   the   Bubject,   as  a  little 

knowledge     could     easily     prove     more     than 

dangen  us  The  chief  effect,  in  my  opinion, 
of  such  i  step  would  lie  not  in  the  mere 
gain  ol  chemical  knowledge,  but  rather  in 
the  appreciation  of  the  chemist's  work  by 
the  engineer,  which  would  lead  at  on 
that  hearty  co-operation  so  necessary  for 
true  efficiency. 

With  respect  to  the  time  being  dev<  ted  b 
general  principles  rather  than  to  Specialised 
study,    I    would    remind    my   critic    that    a 
curriculum  has  to  be  drawn  up  so  as  1 
in  the  course  into  a  limited  period  of  four 
-.   and   ii    i-   the   considered   opinion  of 
those  who  are  responsible  for  such  courses 
that   it   is  impossible  with  advantage  to  the 
student   t  .  apt  cialise  in  such  a   p< 
Bidering   the   number  of   necessary  subjects 
which  require  to  be  dealt  with.     At  th< 

sent     moment     the     medical     curriculum     in 

■   Britain  covers  five  y<  ars  and  in  South 

Africa   si\   years        When   an  on  of 

time  is  granted  in  the  engineering  a  ursee, 

a   desideratum    BUCh    as    specialised    study    ill 

branch  will   I  p<  asible.     In   ••,  d 

elusion    I    desire    to   extend   my    thanks  to 
atlemen  w  ho  realize  the  importance 
of  this  Bubject   and  have  in  the  main  sup 
ported    my    contribution    bj    welcome     jri- 
ms, 
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NOTES  ON  DEFECTIVE   AIR  IN 
DISUSED  EAISES  AND  BACKSTOPES. 


By  C.-J.  Gray  (Member  of  Council). 
(Printed  in  Journal,  May,   1919). 


DISCUSSION. 

Mr.  J.  Chilton  (Vice-President):  It  has 
long  been  a  common  opinion  among  Rand 
miners  that  the  only  gas  to  be  feared  in 
raises  and  backstopes  was  nitrous  fumes. 
Mr.  0.  J.  Gray's  excellent  paper  dispels 
this  view,  and  adds  appreciably  to  our  know- 
ledge of  the  deadly  mixtures  that  may  be 
met  with  in  places  remote  from  ventilating 
currents.  Black  damp  which,  according  to 
Dr.  Haldane,  is  a  composition  of  80%  nitro- 
gen and  14%  C02  will  usually  be  found  lying 
along  the  floor  of  the  working  place  with  air 
above  it,  being  4%  to  5%  heavier,  may  when 
actually  met  with  in  unventilated  places, 
such  as  raises  and  backstopes,  be  lighter 
than  air  in  consequence  of  admixture  with 
firedamp.  Such  mixture,  unless  in  consider- 
able quantities  (10  per  cent,  or  more)  will 
probably  not  be  detected  with  an  ordinary 
lamp.  The  flame  will  simply  be  extin- 
guished without  previously  showing  a  cap. 
In  the  Wolhuter  accident  it  is  possible  that 
the  oxygen  deficiency  might  be  due  to  the 
presence  of  methane,  for  although  this  gas 
has  no  poisonous  action,  it  will  not 
support  life.  Accidents  due  to  methane  or 
firedamp  are  fortunately  very  rare  in  Wit- 
watersrand  mines,  yet  such  do  occur,  and 
outbursts  of  explosive  gases  are  more  com- 
mon than  is  generally  supposed.  The  writer 
had  a  somewhat  unusual  experience  a  few 
months  ago  in  one  of  the  old  mines  in  the 
Rand  central  area.  A  holing  was  expected 
in  a  drive  that  had  not  been  entered  for 
over  two  years,  and  a  shift-boss,  a  former 
coal  miner,  was  ordered  to  examine  this 
drive.  He  returned  with  the  information 
that  examination  was  impossible  owing  to 
the  presence  of  methane.  Much  doubt  was 
expressed  as  to  the  correctness  of  this 
report,  but  further  examination  confirmed 
the  shift-boss's  opinion,  for  fire-damp  was 
undoubtedly  present,  and  an  accident  was 
only  prevented  by  a  rapid  retreat  into  more 
healthy  regions.  There  is  little  doubt  that 
if  the  explorers  had  persisted  in  their  inten- 
tion to  see  the  end  of  the  drive  they  would 
both  have  been  suffocated,  and  their  death 
would  have  been  due  to  deficiency  of  oxy- 

gen- 

It  is  possible  that  the  defective  air  might 

be  due  to  an  outburst  of  carbonic  acid  gas. 


In  European  mines  these  are  frequent,  and 
in  every  respect  similar  to  those  of  fire- 
damp. Hughes  records  such  an  occurrence 
at  the  Toulane  Colliery,  Rochebelle.  where 
a  blower  of  carbonic  acid  gas  filled  500,000 
cubic  feet  of  workings  in  less  than  ten 
minutes.  The  writer  is  aware  of  a  similar 
case  that  took  place  in  an  East  Rand  mine 
some  years  ago.  At  a  depth  of  over  3,000 
ft.  a  developing  drive  intersected  an  open 
fault  containing  water  under  a  very  high 
pressure.  As  soon  as  the  drill  pierced  the 
fault,  water  heavily  charged  with  carbonic 
acid  gas  was  liberated  and  all  lights  went 
out,  and  it  became  impossible  to  get  or 
retain  a  light  in  that  drive  for  some  weeks. 
The  gas  flowed  out  in  a  stream  about  3  ft. 
in  depth  till  it  met  the  main  ventilating 
current  and  was  swept  away.  It  appeared 
to  the  writer  that  as  the  waters  percolate 
through  they  are  subject  to  a  constantly 
increasing  pressure  head ;  carbon  dioxide  is 
soluble  under  ordinary  pressure  in  the  pro- 
portion of  one  volume  of  gas  to  an  equal 
volume  of  water,  and  its  solubility  increases 
as  the  pressure  increases.  It  follows  there- 
fore that  when  this  water  was  liberated  at 
the  fault  and  the  pressure  head  was  reduced, 
every  cubic  foot  of  the  water  freed  several 
times  its  volume  in  gas,  the  quantity  being 
proportional  to  the  pressure  to  which  the 
water  was  subjected.  In  this  case  the  drive 
was  fenced  off  till  both  gas  and  water  had 
ceased,  but  till  then  there  always  existed  a 
fear  that  some  adventurous  native  would 
pass  the  fence  and  find  an  easy  death 
entirely  due  to  deficiency  in  oxygen. 
Although  lights  become  extinct  with  L6 
CO,  and  the  gas  becomes  deadly  at  '2-"»  , 
most  mines  have  not  been  able  to  discover 
any  means  to  readily  determine  when  the 
latter  point  has  been  reached. 

Mr.  Gray's  excellent  paper  brings  forward 
a  subject  that  of  interest  not  only  to  the 
mining  and  chemical  members  of  this 
society,  but  one  in  which  even  the  metal- 
lurgists may  find  something  of  interest. 


THE  SOLUBILITY  OF  GOLD  IN 
CYANIDE  SOLUTIONS. 


By  H.    A.   White  (Member  of  Council). 
(Printed  in  Journal,  July,  1919.) 

DISCUSSION. 

Mr.    J.    Hayward   Jchnson    (Member    of 
Council):    1 1.    would    \»'    interesting    if    Mr. 

White,   iii   his   reply,   gave  us   the   strength 
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oi  the  Bolution  lie  is  u  i  diss*  Ivent  in 

his    slime    plant     (he    states    on    page    3    (1) 

"  Solution  entering  slime  boxes  KCj  O'OIO 
and     elucidate     the     reason     of 
solution    being    necessary    in   sand 
mi. -lit    than   alime   treatment,    wh 

lutii  n,  a~   [(  >5      KCy 

I  will  dissolve  the  gold  and  give  as  good 

an   extraction   as    in   -and   treatment    using 

0-025      to  003      KCj    which  evidently,  by 

his  experimi  i  ilts.     CH 

•  i-  understood  that  the  dissolution 

Id    i-    more    rapid    in    slim.'    than    sand 

owing  to  the  gold  I  -  *  •  i  1 1  *_r  in  a  fin      state  of 

division  and   the   aeration   thai    is  obtained 

in  transferring,  circulating,  etc.,  oj  a  Blime 

chai 

In  tin-  outside  districts    I    found  it   □ 

to  use,  as  a  first  wash,  solu- 
tion made  up  to  a  strength  of  0-005  KCj 
than  an\ ttiii  er,   nol   onlj    from  the 

lution  being  discharged 
with  the  slime,  bul   fr<  m  the  fad   thai   the 
;  cyanide  was  considerably  1  iss 
with  the  weaker  strength  (0'005     ,  and  the 
diss<  >lvin  d     and  even 

r,   than   with   Btn  lution.     This 

has  been  further  confirme  1  i  a  m     rel  urn  to 
i  be    I  rl    and    Maraisbur r    districts. 

es  whether  it 
would  ii'  t  I  e  i"  Bsible  to  do  :i~  l'<  i  d  work  on 
a    in  nd    plant    (where   the    pulp    is 

I      b    fim 

-ili"at  i..'i 

.  facilities  of  draining  dry, 

. <  -ii  ii  ii  i    pump,    after    each 

ration,  and  b\   this  means  obi   ining  as 

much  n  of  the   producl  rible) 

with  a  solution  i  t  0'01      KCy  (free)  as  with 

the  0*025     t<  astratecl 

in  Mr.  White's  vers  interesting  and  instruc 

paper 

Mr.  A.  King  (Member  of  Coun  ,1  I  have 
doI  been  able  to  prepare  a  c  ntribution  <>n 
this  paper,  i  i  being  thai  Mr.  White 

has  covered   his   Bubjecl    very   exh 
and    has   lefl    little   1 

d,  bul  I  Bhould  like  to  add  a  w<  rd 
in  whal   has  already    I 
s:iid  aboul  the  work  Mr    White  is  ■  !•  ii  •      I 
Bhould  nol  like  i '  e  auth  r  to  feel,  although 
there  maj    I  e   no  criticisn 
■  n  the  papei  ently  given,   that 

cyanide  n  I   appreciating  the 

■  d    continuing    to    do 
;  in  1   uch  with  that  work  know 

thai     Mr.    White  ;hea    are    highly 

appreciated  by  many  <  f  the  members  i  f  the 


Society,  and  there  is  no  doubt  that  his  work 
and  the  paper  which  he  submitted  to  our 
Society  something  over  a  year  ago  on  the 
"  Determination  of  Oxygen  in  Cyanide  Solu- 
were  largely  the  cause  of  the  im- 
portant experiments  which  are  being  carried 
'lit  at  the  City  Deep. 

One  point  I  might  mention  in  connection 
with  what   the  last   speaker  has  said.     My 
experience    of   slime    treatment    is   perhaps 
what  unusual  in  connection  with  cyan- 
ide and  oxygen  content  of  solution.     I  find 
that,  even  with  the  impure  water  which  wo 
to  use,   we  gel  our  j_r<  I'l  dissolved  with 
mparatively    low    strength    of   cyanide, 
and  that  after  agitation,  circulation,  and  so 
on,    tlnii'    is    about    four   cr    five    mgm.    of 
n    per  litre   dissolved    in  the   solution, 
hut,  by  tin'  time  that  same  charge  has  Bet- 
tied    and    is    ready    for    deeantation,     that 
en  has  disappeared,  due   no  douht   to 
the    impure    water.     It    is    a    point    worth 
noting  that    though   one   may   have  a  very 
low  strength  "f  cyanide  (say  0'005%),  pro- 
vided there  is  sufficient  oxygen  there  during 
tion,    tin-    er>ld    will    he    dissolved    and 
unite  go  il  residues  be  obtained.     Naturally. 
under  tin--  conditions  practically  no  white 
precipitate  is  found  in  the  extractor  boxes 
in   which   we   precipitate   slime   planl   solu- 
tions.     I   feel  sure  that  many  members  are 
looking  forward  to  having  further  results  q| 
Mr.   White's  researcl 
The   meeting   then   terminated. 


Notices  and   Abstracts  of  Articles  and 
Papers 

CHEMISTRY 

inn  i:\h\ini;  Dissolved  Oxtqch  in  Water. — 
"The  determination  fur  dissolved  oxygen  ii  not 
umi.iIU  made  in  the  examination  "f  water,  nut  in 
tin'  making  ap  "t  standard  solution*  fur  oxidising 
purposes  the  oxygen  content  of  the  water  bsm 
should  lie  known.  Tin'  litter  is  only  necessary  in 
the  mosi  accurate  work.  The  solutions  used  nre  l 
mil    perm  t    gm.    per    litre;    pot— 

si  urn  oxalate,  saturated  solution ;  sulphurie  arid, 
■  :  manganoua  sulphate,  350  am  p<  r  litre  ; 
alkaline  potassium  iodide,  100  (rm  KOH,  100  KB1 
KI  to  make  a  litre  of  solution;  A'  to  *ndium 
thiofulphate  solntion. 

'ii.'  sample  la  collected  in  a  100  or  SOO-w  bottle 
the  volume  i'f  which  is  known.  i  are  must  be 
that  all  tin'  air  originally  in  tin'  bottle  il 
completely  removed  before  stoppering  the  bottle. 
If  tin'  sample  i*  collected  From  a  pofid,  <>r  like 
.  it  should  I"'  sunk  beneath  tin'  surface  .  i  I 
it  from  b  tip.  a  hose  should  !"■  run  to  1 1  *«*  !•  t( 
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of  the  bottle  and  the  water  allowed  to  Bow  for  at 
least  5  minutes.  Cue  cc.  each  of  permanaganate 
and  acid  should  then  be  added,  using  a  long  n 
tube,  releasing  it  at  the  bottom  of  the  bottle.  The 
r  is  replaced,  the  bottle  well  shaken  and 
allowed  to  stand  for  20  minutes  provided  the  colour 
persists  that  long;  if  not,  more  permanganate  is 
added.  At  the  end  of  that  time  enough  oxalate 
to  decolorize  it  on  standing  a  short  time  is  added. 
The  purpose  of  the  process  is  to  destroy  any  nitrite 
which  may  be  present. 

Two  cc.  each  of  manganous  sulphate  and  alka- 
line iodide  are  then  added  in  the  same  ma 
and  the  bottle  is  stoppered  and  shaken  and  set 
aside  for  the  precipitate  to  settle.  Enough  acid, 
a  bunt  3  cc,  to  dissolve  the  precipitate  is  then 
added.  The  solution  is  then  poured  into  an  Erlen- 
meyer  flask  and  titrated  at  once,  using  the 
standard  thiosulphate  solution,  with  a  starch  indi- 
cator A"  40  thiosulphate  is  equal  to  0'0002  gm.  of 
oxygen  per  cc,  so  the  oxygen  content  of  the 
bottle  is  200  N/V,  N  being  the  number  of  cc. 
to  titrate,  and  V  the  volume  of  the  bottle. 
The  percentage  of  saturation  is  20000N/VO,  0 
being  the  solubility  of  oxygen  in  water  at  the 
particular  temperature  at  which  the  sample  was 
collected. 

As  the  sample  rapidly  assumes  the  temperature 
of  the  air,  the  manganous  and  manganic  hydrate 
should  be  precipitated  as  soon  after  collection  as 
possible.  After  precipitation,  it  may  stand  some 
time  without  harm.  After  the  liberation  of  the 
iodine,  it  should  be  titrated  immediately,  as  stand- 
ing in  light  decreases  the  iodine  content  and  stand- 
ing   in    the    dark    increases    it. 

To  determine  the  oxygen  content  of  the  reagents, 
a  blank  may  be  run,  using  oxygen-free  water. 
This  is  prepared  by  precipitating  manganous 
hydrate  in  a  large  bottle  of  water  and  allowing  it 
to  stand.  The  manganous  hydrate  gradually  is 
oxidized  to  a  mixture  of  the  -ous  and  -ic  hydrates. 
The  sample  should  be  taken  from  the  bottom, 
using  a  bulb  and  a  tube  extending  to  the  bottom 
of  the  bottle.  This  blank  is  seldom  necessary,  as 
the  amounts  used  of  the  reagents  are  small  and 
the  oxygen  in  them  is  generally  low."—  Isaac  S. 
Guest. — Engineering  and  Mining  Journal.  Feb.  1. 
1919,   p.   24i.     (H.  A.   W.) 


Crude  Sodium  Cyanide  and  Process  of  Produc- 
ing Same. — "  (a)  An  intimate  mixture  of  calcium 
cyanimide,  sodium  chloride,  and  finely  divided 
(chemically  active)  carbon — the  latter  having  been 
previously  heated  to  not  more  than  1,000°  C. — is 
heated  to  a  temperature  sufficient  to  produce  sodium 
cyanide.  Crude  products  obtained  by  this  means, 
and  containing  more  than  20%  and  more  than  32 
by  weight  of  sodium  cyanide  respectively,  ase 
claimed.  (//>  An  electric  furnace  for  making  sodium 
cyanide  from  'lime  nitrogen'  (crude  calcium  cyani- 
mide) and  sodium  chloride  has  a  hearth  of  conduct- 
ing material  (which  forms,  the  lower  electrode)  and 
a  funnel-shaped  shaft,  at  the  apex  of  which  a  small 
crucible  chamber  is  situated  within  the  hearth.  The 
upper  graphite  electrode  depends  within  the  shaft, 
is  adjustable  vertically,  and  serves  to  restrict  the 
passage  of  the  charge  from  the  shaft  to  the  crucible 
chamber.  A  tap-hole  is  provided  for  removing  the 
sodium  cyanide  produced,  (c)  A  mixture  of  calcium 
cyanimide,  sodium  chloride,  and  carbon  or  calcium 
carbide  is  fed  continuously  into  the  shaft  of  the 
furnace  described  under  (b),  anH  through  the 
restricted  portion  of  the  mixture  within  the  crucible 


chamber  a   current    density   is  maintained  sufficient 

to  produce  sodium  cyanide  without  causing  foam- 
ing of  the  charge." — H.  Freeman,  Niagara  Falls, 
Ont.,  Assignor  to  American  Cyanimide 
York;  U.S.  Bats.  («)  1,277,898,  ;  1,277,699,  and 
(c)  1,277,900,3.9.18;  Appls.,  29.11.16,  20  l,  and 
23.4.1b. — Journal     of     the     Society     oj     Chemical 

Industry,    Dec     16,    1918,    p.     733a.'    (J.    A.    W.) 


METALLURGY 

Economical  Treatment  of  Tin  Oj  actic- 

ally  the  whole  of  the  tin  ore  output  of  the  British 
Lsles    has  ived    from    the    Cornwall    and 

Devonshire  mines.     There  is  a   considerable   I 
the  treatment  of  tin  aated  at  about  35  per 

cent.,  which  may  possibly  be  lessened  with  un- 
ci methods.  i  nless  values  can  be  increased 
by  improved  methods,  several  of  the  mines  will 
probably  have  in  shut  down  when  the  price  of  tin 
retains   to   its    former  level. 

In  a  paper,  published  by  the  Institution  of  Min- 
ing ami  Metallurgy  by  request  of  the  Tin  and 
Tungsten  Research  Committee,  Mr.  Yates  investi- 
gates the  effects  of  heating  and  quenching  before 
crushing.  The  object  was  to  see  how  this  treat- 
ment would  (a)  Assist  the  operation  of  crushing ; 
(b)  Diminish  the  breaking  up  of  coarse  pari 
of  cassiterite,  and  the  production  of  slime;  (c) 
Facilitate  the  liberation  of  particles  of  cassiterite 
from  the  accompanying  gangue,  and  thus  render 
possible    an    increased    recovery    by    concentration. 

All  the  tests  show  that  the  effect  of  heating,  and 
still  more  of  heating  and  quenching,  is  to  make 
the  ore  much  easier  to  crush.  The  effects  of  these 
treatments  are,  to  yield  crushed  products  with 
greater  proportions  of  middle  sized  particles,  and 
smaller  proportions  of  those  fine  slimes  from  which 
very  little  tin  can  ba  recovered.  These  results 
confirm  similar  observations  made  by  Stadler, 
which  led  him  to  urge  that  in  treating  tin  slimes, 
the  first  step  should  be  to  separate  as  far  as  pos- 
sible the  very  fine  slime  from  which  very  little 
recovery  of  tin  could  be  expected,  and  which  by  its 
presence  would  hamper  the  successful  treatment  of 
the  more  granular  fine  material." — H.  L.  Locki.i.y, 
The  Engineering  Review,  January  15th,  1919.  p. 
192.     (T.   J.    R.    S.) 


MINING. 

The   Geophone. — "The    ;  ,    a    "listening  " 

instrument    invented    by  the    French   to 
my    sapping    and    underground    mining    operations 
and    for    ascertaining    the    position    of    enemy    artil- 
lery,   is    imw    being    used    by    the    Bureau   of    M 
as    a    possible    aid    in    establishing    the    Location    ol 
miners   who   have   been   entombed    after   a    dis 
The    instrument    was    developed    by    United    Stat  s 
engineers  during  the   war.  and   is  now    used   by  the 
Bureau   according   to    plans    drawn    by    t! 
eers. 

Alan   Leigh  ton,   assistant   chemise  oi   the  Bureau, 
who   has    now    charge    of    these    investigations, 
given   the   following   statement    of   general    inform  i 
tion   regarding  I  me  : 

The  instrument,  though  small,  is  essentially  a 
seismograph.  It  consists  of  an  iron  ring  about  3i, 
in.  in  diameter,  within  the  centre  of  which  is 
supended  a  lead  disk  which  is  fastened  by  a  single 
boll  through  two  mica  discs,  one  of  which 
the  top  and  the  other  the  bottom  of  the  ring. 
There  are,  in  addition,  two  trass  cap  pieces,  the 
top  one  having  an  opening  in  its  centre,  to  which 
is    fastened    a    rubber    tube.    Leading    to    a    stetho 
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ecopii    eai   piece.     The  cap  pieces  are  fastened  with 
to  the   iron   ring  and  Berve  also  to   hold   the 
mica   discs    in    i 

If  the  instrument   is   placed  on  the  ground,  and 

anv    one    is    pounding  ing    in   the    vicinity. 

transmitted  as  wave  motion  to  the  earth, 

and    the    earth  hake    the    geophone 

The   lead     ..;_ll*.  on  account  of   its  mass  and   be- 

■  n     the     ii! 

remains    comparatively    motionless.     The    result    is 
tli.it    a    compression   and    rarefication   of    the   air   in 
nent    takes   pi  i  \     the    i  abber   tube 

2  to   t  In-   Btethosi  opi<    eai    pi<  nected 

with   this  space   in   the   geophone,  this   rarefication 
and     compression     is    carried     to    the    ear    drum. 
Usually    two    instruments    are    employed,    or 
■ 


MICA   DtStf 

to r 

1/1 


I 


- 


-rr 


4= 


u  y 


MICA  DISK- 


Detail  of  Geophom    Construction. 
When  the  two  instruments  are  used,  it   has  been 
found    thai    the    sound    is    apparently    louder    from 
the  inst  i  umi  nt   nearer  to  ft  is  e>  ident, 

then,  tli.it  bj  moving  the  instruments  properlj  a 
point  can  I"-  found  when  the  sound  will  be  of  the 
same  apparent  intensity  in  both  ears.  The  direc 
tion  of  the  sound  is  then  on  .i  perpendicular  to  the 

In nnecting  tit*-  centred  of  the  two  instruments 

either  in  fronl  of  or  behind  tl bserver.  Fur- 
ther   i                 n    will    show    which    Bide.     Approxi 

iimi  is  then  a<  i  uratelj    detei m 

I  hi;  [the    ■•  ar,   ei  ■  i    tie- 

M  inin  . ■    I '  I    :  he   Bureau  of   M  ines   w< 

in    determining    the    distance    through    the 

and  the  i   that  different 

mining    machines    could    !>•    heard      Measurements 

j    required    in   blows 
that   t  ould   !•'■  heai  d   for  definite  distant  es  1 1 
clay,    shale,   and    coal,   as    well   as   the   distanci 
which  the  shock  waves  resulting  from  the  disi 

uld   !»'  audibly   ret  oi  ded 
In  tin-  connection  it   was  funnel  thai  sound 
nit  ted   onl)    about    half   as   far   in 

.slial'-  mi. it. i.  and  about   |uartei    at    fai    in  day 

as  in  coal       II-  of  the  instrument   is 

such  that  pounding  with  a  pick  on  the  bituminous 
( oal  i  in  I"-  dete<  ted   I  900  ft  .  and 

the  direction  determined,  and  pounding  with  a 
sledge   can  be  heard  1 50    ft,        I 

irements    were    made    in    the    Pittsburgh    coal 
seam  in  tl-    vicinitj   <\    Pittsburgh,  where  tl  ■ 

'    hardei    than   in  most   other  bituminous 
coal    beds        The    explosion    of   a    l  02     chai 
dynamite     ■•  1-     detei  ted    .1     distant  00   ft 

through    -dale-    -i  rata      <  me    interestin 
the   instruments    1-   that    the   sunn. I  m  it  ted 

tu  the  ear  is  markedly  charact  I   the  instru 

mint     produt  1114    the    .-11111111 

It   is  thought   that  tin-  geophone  will  1 f  value 

td  mine   rescue  crews  who   may   be  entering   mines 
Kplorat  ion    and    foi    the    pui  \  finding 

miners  w  Ii"  maj    ha  .  e   b<  sn  entoml 

made   in   the   vi<  inity   "t 
Pittsburgh  show  that  a  man  pounding  on  tl- 


rib  with  a  pick,  piece  of  timber,  or  a  sledge  can 
be  detected  and  his  position  determined  from  a 
point  of  600  to  1,200  ft.  distant.  The  distance 
depends  mainly  on  the  1 :  I   the  coal   upo  1 

which  the  man  is  pounding,  and  intervening  1 
ami  entries  Beem  t'>  have  surprisngly  litth-  - 
upon  the  distance  orthe  determination  of  direction. 

Pounding  with  a  sledge  can  be  heard  fron 
to  300  ft.  through  the  mine  cover,  the  distanci 
depending  upon  climatic  conditions,  as  wind  in- 
terfere with  the  successful  operation  of 
the  instruments.  A  study  is  also  being  made  ol 
the  distances  that   pounding  on  rails  and  pip< 

■  I  A-  rails  are  generally  buried  in  the 
earth  or  dust  on  the  entries  of  a  mine,  and  be 
cause  this  dust  damps  the  transmission  of  the 
sound,  it  is  not  transmitted  well.  The  same  is 
trii<  of  pipe  lines.  However,  it"  pipe  1  i n< 
not  buried,  but  are  Laid  <m  blocks  and  ties,  pound- 
ing  can   be   beard   for   great    distan  S     far  no 

have    been    found    long   enough    to   show    the 
limit   uf   the    geophones,        It    is   known, 
that    the    ear    can    detect,    without  'artificial 
Bounds   made  more  than  2,000  ft.    distant. 

In    metal    mines,    expensive    Burvt  etimes 

have  to  be  made,  bo  that  approaching  tunnel  head 
iin.'s  may  be  brought   together  accurately.       As  di 
rection    ran    be    determined    so   well    with    the 
phones,    it    is    thought    that    thej    can    be    utilized 
to    guide    such    work.        It    would 
simply    be  to   go   into  each   heading 

determine    the    direction    from    which    pounding    in 

ther   heading   was   coming."     Engineering  and 
Mining  Journal,  May  17.  :        II     A     W 


MISCELLANEOl  - 

1     ■    belt  conveyor   is   an    e: 
ingly  simple  and  efficient  carrier  of  loose  material 
1   tu   be    handled    in   a   continuous   stream   and 
m    large   quantities,      Grain,  coal,    and 

gravel    are   ec mically    transported    in    this    way. 

er,   it    is  not   necessary   that   the  material   be 
in  loose   form;  filled  Backs,  loaded  boxes,  pa 
of  various  sizes,  and  even  bundles  of  ma 
practised   bj    lome  of  the  largest   publishing  I 
in    the    country,    are    handled    by    belt-conv< 
Within    certain    limits    belt  conveyors   can    be   used 
for  elevating  material.     An   interesting   illusti 
of  this  use  is  to  be  seen  in  the  crushing  department 
of  the  new  leaching-plant  of  the   Utah  Coppt 
The  convej  ire  installed  between  the  gyra- 

tory  crush<  I    rolls  in   series,   and   th- 

Btorage-bin.      thus     eliminating     the     troublt 
bucket  eh\   ■  Though    belt  conveyors    can    be 

i    ided  or  unloaded  at  any  point  along  their  length, 
the   most  1  eration  r<  luirea   that    they 

should  be  loaded  at  one  end  and  dis  h  irged  at  the 
other      When  properly  installed  and  cared  for  they 
are  reliable,  and  their  flexibility,  as  well  as  their 
parity,  i  them  a  means  of 

transporting,    material       When-    .1    steadi 
tinuous   delivery    of    material    is   desired    the   belt- 
-  unequalled  l>y  any  other  device.     It   li 

not    an   efficient    machine    for    intermittent    wnrl%.    nor 

•   •  mmended  when-  th<  must 

occur  at  a  number  I  •  wn y   we  vt 

tailed    by   several    trippers      The   belt    should 
always  be  loaded  to  its  capacity. 

\    -  ,-  ered   belt    is   e 

allj  u  Steel  bands,  •■  "  n,  and  stitched 

canvas,  have  been  tried,  but  have  Dot  proved  satis- 
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factory  for  handling  wet  material.  Belt-conveyors 
are  sooner  or  later  subjected  to  the  action  of  mois- 
ture, in  mining  work,  and  only  rubber-covered  belts 
will  resist  moisture  successfully.  Balata,  a  vegetal 
gum  from  Venezuela  and  the  Dutch  East  Indies,  is 
similar  to  rubber,  but  has  greater  tensile  strength 
and  deteriorates  but  slowly.  However,  its  higher 
cost  and  the  careful  manner  in  which  it  must  be 
worked,   have  operated   against  its  extensive  use. 

Belts  are  made  by  covering  a  layer  of  duck  with 
rubber,  or  '  friction,'  as  it  is  called.  The  duck  is 
then  cut  to  the  desired  width,  the  requisite  num- 
ber of  plies  are  placed  together  and  the  rubber 
cover  is  laid  on.  The  finished  belt  is  then  made 
by  running  the  whole  through  the  vulcanizing  press, 
the  heat  and  pressure  making  a  compact  and  solid 
belt.  The  tensile  strength  of  a  belt  depends  upon 
the  weight  of  the  duck  used  in  its  manufacture. 
Duck  comes  in  weights  ranging  from  28  to  36  oz., 
the  weight  applying  to  a  piece  42  in.  wide  by  36  in. 
long.  A  first-class  belt  should  contain  nothing 
lighter  than  30-oz.  duck.  The  life  of  a  belt  depends 
upon  the  protection  offered  by  the  rubber  cover  in 
keeping  out  the  moisture,  which,  having  once 
entered  the  canvas,  causes  the  plies  to  separate  and 
the  cover  to  loosen  or  blister,  and  to  lessen  the 
strength  of  the  '  friction  '  to  hold  the  plies  together, 
especially  when  passing  around  the  pulleys. 

It  is  not  a  difficult  matter  to  keep  an  accurate 
account  of  the  performance  of  any  belt-conveyor 
nor  to  make  a  few  informing  tests  on  a  new  belt, 
yet  it  is  not  often  that  an  authentic  record  of  per- 
formance can  be  found.  The  data  obtained  are 
generally  carried  in  the  head  of  the  foreman  or 
superintendent  of  the  plant,  and  are  often  unreliable 
because  of  personal  prejudice  in  favour  of  or  against 
the  goods  of  a  certain  manufacturer.  A  good  form 
of  record,  proposed  by  the  B.  F.  Goodrich  Co.,  is 
shown  below. 


Company     

Plant    . 

Width  of  belt 

Sketch  of 

Number  of  plies  ... 

Furnished  by   

Average    hours    per    day    ... 

Brand     

Price   per  foot 

Xumber  of  loading  points... 
<-"sth    centre   to   centre    ... 
Difference  in  elevation 

Length  of   service... 
Cost    of   belt    

Bepairs:   Labour    ... 
Material... 

Total    tons    handled 

The  following  tests,  recommended  by  the  Robins 
Conveying  Belt  Co.,  can  be  carried  out  by  means 
of  a  spring-balance,  small  clamps,  and  a  cutting- 
die  for  the   rubber  cover, 

1,  Binding  strength  of  the  '  friction.'  Cut  from 
the  end  of  the  belt  a  strip  exactly  one  inch  wide. 
Commence  at  the  back  or  bottom  of  the  strip  and 
about  three  inches  from  one  end,  after  marking  on 
the  strip,  with  ink,  distances  one  inch  apart ;  cut 
and  pry  loose  the  outer  ply  for  about  one  inch. 
Hook  the  spring-balance  into  the  ply  and  pull  with 


the  balance  until  a  weight  equal  to  the  specified 
strength  of  friction  is  indicated.  With  this  tension 
kept  uniform,  the  rate  of  separation  of  the  plies 
should  not  exceed  one  inch  per  minute. 

2.  The  strength  of  adhesion  of  the  rubber  cover 
is  found   in  the  same   way. 

3.  Strength  and  elasticity  of  the  rubber  cover. 
For  this  test  remove  a  piece  of  the  cover  and  cut 
it,  by  means  of  the  die,  the  size  and  shape  shown 
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Fig.    1. — Cutting  Die. 

in  Fig.  1.  Gauge  the  thickness  with  \  micrometer, 
allowing  for  projections  caused  by  the  impressions 
of  the  duck  on  the  under  side.  Mark  with  ink  on 
the  strip  a  distance  of  two  inches.  Attach  clamps 
and  apply  a  steady  pull  until  the  two  marks  have 
been  stretched  apart  a  specified  distance,  say  from 
four  io  six  inches.  Relax  the  tension,  and  imme- 
diately measure  the  distance  between  the  marks. 
The  increase  over  two  inches  is  the  '  immediate 
set,'  which  should  not  exceed  the  specified  amount. 
The  tensile  strength  of  the  cover  is  next  obtained 
by  stretching  until  the  piece  breaks.  If  P  is  the 
pull  in  pounds  shown  on  the  balance  at  the  time 
of  breaking,  and  T  is  the  thickness  in  inches  of  the 
cover,  the  tensile  strength  per  square  inch,  the 
strip  being  ^  in.   wide,  is 

*J     ==    rp 

4.  Strength  of  duck. — This  can  be  determined 
only  in  a  testing-machine.  Manufacturers  will  give 
this   value   upon  request. 

The  exact  value  of  the  data  obtained  changes 
with  the  kind  and  make  of  belt  tested,  and  is  a 
matter  of  specification  with  the  manufacturer. 
Records  of  tests  compared  with  the  performance  of 
belt  will  indicate  how  a  belt  can  be  judged  before 
it  is  used.  In  regard  to  the  first  test,  it  may  be 
said  that  poor  belts  will  begin  to  strip  under  a  pull 
of  7  lb.  or  8  lb.  per  square  inch.  A  well-made 
belt  may  show  a  resistance  as  high  as  26  lb.  ;  a 
good  average  is  16.  A  belt  should  be  made  for  the 
particular  work  it  is  to  do ;  consequently  one  set 
of  specifications  will  not  serve  for  all  belts.  The 
tests  will  show  whether  a  belt  comes  up  to  the 
specifications. 

Stepped  belts  have  a  greater  number  of  plies  at 
the  edge  than  at  the  middle,  and  the  rubber  cover 
is  correspondingly  thicker  at  the  centre  of  the  belt. 
This  construction  makes  a  belt  that  is  very  resis- 
tant to  abrasion  and  one  that  does  not  bend  greatly 
between  the  troughing  idlers.  Roughly  speaking, 
belts  with  a  £  in.  rubber  cover  at  the  centre  have 
plies  at  this  point  one  less  in  number  than  at  the 
edges.  Belts  with  a  3-16  in.  cover  at  the  centre 
have  a  difference  of  two  in  the  number  of  the  plies 
between  the  centre  and  the  edges.  Where  the 
difference  in  plies  is  two,  the  belt  may  be  considered 
as  the  equivalent  of  a  straight  belt  having  one  less 
than  the  maximum  number  of  plies  at  the  edges 
Thus  a  40-in.  stepped-belt  of  9  and  11  plies  would 
be  equivalent  to  a  straight  belt  of  10  plies. 

The  following  table  gives  the  weight  in  pounds 
per  foot  of  straight  belts  with  i  in.  cover,  as  pre- 
pared by  the  Robins  Conveying  Belt  Company. 
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Width,  Number  of  Plies. 

8            l           5           o  7  8 
■J  1 
14                         2  7         30        33        36 

1»,                                                                11  

47  51 

•_'0     .                      :         l  2         I  7  CI 

■  7  I   2  6-7 

24                                     51                        -  ■   -  •'  » 

80 

7:s  7'9 

7  1         78  8-5 

76        8  3  9*1  9-8 

B-0        88  96  10*4 

8*5        9:J  10*2  lio 

9-0         98  Ki-7  117 

94       10  4  11-3  12*3 

'i  9       109  11  9  12  9 

10-4       11  1  U  1 

108       11  9  13-0  111 

Hi      )■:  1  1  •;  8  117 

Width  at  Belt 
in  determining  the  width  of  a  belt  :  tin-  size  oi  the 

i  of  the  belt,  and  its 
■ 

r  than  the  number  of  tona  per  boar 
the    width    of    the    belt. 
-   with   the 
• 
in  the  follow  ing  equation  : 

•  v  iii  tuns  |kt  hour,  ity  in 

1    their 
their  widtl 

Pul  \ll    pulleys   Bhould    be   at 

ider   than    t  h<-    belt.     Owing   to 

■  I   and   tit"  hea  which 

I   . 

nalized  pulleys 

■    - 

'.       Rubber   la 

. 

l]   handled 

«  lii<  h   "  1  ■■••    w 1    I  td  be 

red.      Hi 

I 

'raft. 

•  he    bendin  inn 

ind    a    1  •  1 1 . 
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- 
.re* 


FlO      2 


ra    recommend    a    diameter 
oi   8  in.   per  ply. 

The  conveyor-drive  is  most   commonly   pla. 
the  h.-  I,  though,  if  necessary,  the 

drive  may  be  placed  at  the  tail  end  or  at  any  inter- 
mediate point.     Four  typea  of  drive  are  in  general 
bare  pulley,  single  lagged  pulley,  double 
bare    1  ind    double    1  » _r  u«-*  1    pulle; 

ire  shown   in  tl 
mi   tl  tig    page. 

Capac  '■■   .    Plies,    and    II  ■■  ■  /'■  mples 

■  ir  the  determination  of  thesr 

I  "Hi\ eying    Belt     <  '••..    are 

given. 
The   following   formulas  are  given  by  the  B     P 

< ; ■  ■  "li  i.  h  <  Company  : 

I.  ■  rect  number  1  Lies. 

2;= constant  depending  upon  type  of  drive. 

•   material  in  pounds  per  cu' 
I!       belt    width   in   ii 
L  _'li  of  belt   in  feet  (roughly  twice 

listance  between  cci.: 
//      lifference   in  elevation   between   head   and 

tail  pulleys  in 
I         ipai  ity  in  tons  per  hour, 
peed     1    feel    per  minute. 
///'  net  developed  in  driving  the  belt. 

L'  =  length  of  conveyor  in  feet,  or      I. 
'1  in  belt  in  pounds. 
•  mt  depending  upon  type  of  ilrive. 
■1»        p  =  kg  W(L+\0H) 
0  08  li'-'  Sg 


■ 

ntly    pull, 
small  diami  t>T  ahon  d  I.     A  I  1  ale  is 

to  h  ive  the  die  the  pulle]  than 

')  or  is  in    for  each   ply  of  belt     A   three-ply   belt 

would    then    have    ,1    pulley    of    from     IS    to    Is    in. 


I    ilrive. 


T  = 

11 '      \    LO 
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C    ///•    100 
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•  U"l  // 
I0U      +       1 
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k  Value   oJ   C. 

Simple   bare   pulley   1   i'.jO.OOO  600 

Simple  lagged  pulley  1   301  BOO 

m  bare  pulley  1   375,000  400 

1    145,1 330 

The   charts  and    f..i  inul.i  llts  that    repre- 

mil   ensure   the   proper   number 

Of  plies  tO   withstand  the   pull   upon  the   belt.       If  the 

number  of  pliea  indi<  nly  one  or  two,  it  il 

obvious  that,  though  sufficient!  r  any  ten 

.-ile  stresses,  the  belt   would  not  have  thi 
atiffni  the  trough  ing  idlers.    The  smallest, 

numb  that  a  belt  of  a  given  width  should 

given  below. 

:th, 

111"  I. 

12  in  3 

18-24  1 

32-36  

7 
A   belt   that   is  too  stiff  will  not   conform  I 
.-h.ipe  of  th>-  idlers,  and   will   wear  out    rapidly  at 

tl I  •         \    belt    having    an    insufficient    number 

of  pliea  will  be  so  flexible  that  it  will  Batten  between 

the   idlers,   and    the   banding   may   crease   the   bit 

down    the  ini    of    the 

dons   tins   line      The   weight    of   a   properly 

belt    should    1  tuse    it    to   conform   to   the 

of.  the  id 

Inclined  Conveyors. — The  charts  and  formuli 

■    •   inclined  conveyors  aa  well  as  for  those 
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that  are  horizontal.  In  general,  fine  material,  or 
lumps  mixed  with  fine,  can  be  handled  on  steeper 
angles  than  closely  sized  material.  A  uniformly 
loaded  conveyor  can  be  operated  at  a  steeper  angle 
than  one  which  carries  an  intermittent  load.  Fine 
material  has  been  successfully  carried  at  an  angle 
of  22°  from  the  horizontal,  but  the  limiting  angle 
for  ore  should  not  be  greater  than  18°.  This  will 
effectually  prevent  any  material  from  running  back 
on  the  belt. 

It  may  be  necessary  sometimes  to  place  a  ver- 
tical curve  in  a  conveyor.  This  saves  installing  an 
additional  conveyor,  though,  for  other  reasons,  it 
may  not  be  the  most  desirable  solution  of  the  prob- 
lem. Care  must  then  be  taken  that  the  belt  does 
not  rise  above  the  idlers  on  the  curve.  This  condi- 
tion is  most  likely  to  occur  when  the  part  of  the 
conveyor  below  the  curve  is  loaded  and  that  on 
and  above  the  curve  is  empty.  This  danger  will  be 
avoided  if  conveyors,  not  over  30  in.  wide,  are  in- 
stalled with  a  curve  of   250   ft.    radius,   and   wider 


conveyors  with  a  curve  of  300  ft.  radius.  In  order 
to  determine  the  shortest  possible  radius  that  such 
a  curve  may  have,  the  weights  per  lineal  foot  of 
the  empty  and  loaded  conveyor  must  be  known. 
The  curve  then  can  be  calculated  from  the  equation 
of  the  catenary.  To  find  the  ends  of  a  curve  when 
the  radius  is  known,  let  AB  and  CB  be  the  two 
directions  of  the  conveyor  between  which  the  curve 
is  to  be  installed,  and  let  ©  be  the  angle  between 
these  lines.  If  R  is  the  radius  of  the  curve  in  feet, 
distance  BM  =  distance  BN  =  R  tan  hQ.  Erect  per- 
pendiculars at  N  and  M ,  and  their  intersection  gives 
the  point  0,  or  the  centre  from  which  the  curve  can 
be  drawn. 

Idlers. — The  spacing  of  troughing-idlers  should 
bear  a  relation  to  the  weight  per  cubic  foot  of  the 
material  carried.  The  heavier  the  material,  the 
closer  should  be  the  spacing  of  the  idlers.  At  the 
loading-points  it  is  advisable  to  have  the  idlers 
placed  at  one-half  of  the  usual  spacing.  The  spac- 
ing to  be  recommended  for  troughing-idlers  to  con- 
vey material  weighing  125  lb.  per  cu.  ft.  is  given 
below  : 

Width,  Spicing, 

inches.  feet. 

12  45 

14  4-5 

16  45 

18  4-0 

20  40 

22  4-0 

24  40 

26  35 

28  35 

30  30 

32  30 

34  30 

36  30 

40  3-0 

44  30 

48  30 


Return-idlers  are  commonly  spaced  10  ft.  to  12  ft. 
apart.  Idlers  are  generally  cast-iron  pulleys  mount- 
ed on  hollow  shafts  made  of  cold-drawn  seamless 
tubing.  Grease-cups  on  the  ends  of  the  shafts  serve 
to  force  the  grease  through  holes  in  the  hubs  of 
the  pulleys  and  thus  form  protective  rings,  which 
effectually  exclude  the  dirt.  Steel  pulleys  having 
ball  or  roller  bearings  and  using  oil  lubrication  are 
economical  where  costs  of  power  are  high. 

Installation  and  Use. — If  the  material  io  fed  upon 
the  belt  in  the  direction  of  its  travel  and  at  the 
same  speed,  the  wear  on  the  rubber  cover  will  be 
considerably  reduced.  This  can  be  accomplished  by 
suitably  arranged  chutes.  If  the  material  contain 
sharp  lumps  a  grizzley  or  screen  can  be  placed  in 
the  bottom  of  a  chute  close  to  the  end.  The  fine 
material  will  then  form  a  protective  layer  on  which 
the  lumps  fall.  It  is  not  a  good  plan  to  put  a 
chute  where  it  supplies  feed  to  a  belt  ei'her  directly 
over  an  idler  or  to  one  side  of  the  centre  of  the 
belt.  In  the  latter  case,  the  belt  will  not  run  true 
on  the  idlers,  but  will  work  to  one  side.  Chute 
boards  and  pieces  of  belt,  used  for  guides,  should 
not  touch  the  conveyor.  Guide-idlers  cause  rapid 
wear  Oi  the  edges  of  the  belt,  and  are  not  neces- 
sary if  the  troughing-idlers  are  placed  at  right 
angles  to  the  line  of  travel  of  the  belt  and  are 
carefully  maintained  in  this  position.  The  belt  will 
then  show  no  tendency  to  travel  to  one  side.  If 
the  belt  runs  to  one  side,  it  is  the  third  idler  back 
that  needs  to  be  straightened,  and  not  the  one  at 
which  the  side-travel  appears.  Idlers  should  be 
kept  well  greased.  Whenever  they  run  hard,  or 
stick,  both  the  power  required  by  the  conveyor  and 
the  wear  of  the  belt  are  increased.  The  return  part 
of  the  conveyor  is  covered  to  prevent  pieces  of 
material  falling  from  above  and  getting  between  the 
belt  and  the  return-idlers,  which  would  injure  the 
belt.  It  is  advisable  to  examine  the  belt  about 
once  each  week  for  cuts  in  the  cover.  If  these 
holes  are  cleaned  out  with  gasoline,  thorou  jhly 
dried,  and  then  plugged  with  good  rubber  cement, 
the  life  of  the  belt  will  be  materially  lengthened. 
Moisture  that  once  gets  under  the  rubber  cover 
causes  the  plies  to  separate  and  the  duck  to  rot. 
Unless  all  brushes  and  scrapers  for  keeping  the 
return  part  of  the  belt  clean  are  maintained  in  good 
condition  they  are  of  little  service. 

Loaded  incline-belts  will  run  backward  and  pile 
up  their  loads  at  the  bottom  whenever  the  driving 
power  fails,  unless  a  check  be  provided.  Some 
excellent  safety-devices  are  on  the  market.  A  sim- 
ple one  consists  of  a  large  ratchet-and-pawl  placed 
at  the  head  of  the  conveyor.  The  pawl  catches  on 
a  tooth  of  the  ratchet  and  stops  the  conveyor  as 
soon  as  the  belt  starts  to  run  backward.  To  pre- 
vent undue  strain  upon  it,  a  belt  should  be  run  just 
tight  enough  to  prevent  slipping,  and  no  tighter. 
Care  must  be  exercised  to  adjust  the  take-ups  at 
the  tail-pulley  equally,  or  the  belt  will  not  run 
straight.  Like  the  independent  adjustment  ori  roll-. 
it  is  not  easy  to  move  the  two  sides  exactly  the 
same  distance. 

To  splice  belts,  cut  both  ends  square  and  bring 
them  together  by  means  of  Belt-clamps.  Mark  th' 
belt  lightly  with  the  points  of  the  metallic  belt- 
lacing  or  hooks,  but  do  not  drive  the  lacing  in  until 
the  holes  have  been  punched  with  an  awl. 
drive  in  the  hooks,  supporting  tin-  bell  on  a  ' 
of  soft  wood.  Turn  the  belt  over,  remove  the  bin!.; 
and    clinch    the    lacing    toward    th.'    joint.     Before' 
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splicing,   it   is  a  good   plan   to  <  oat   the  ends  of  the 
itfa  rubber  cement  to  keep  out  moisture.     The 
following  sizes  of  Bristol  belt-lacing  or  their  equiva- 
lent are  recommended  : 

Ply  ol  o' 

lacing,  Xo. 

...  113 

4   and   5  11* 

115 

nd  8  117 

9,  10.  and  11 119 

rial    delivered    by    a 
;due  in  designing  discharge-hoppers 
or  el. 


„..       ,  ...  >peed  in  feet  per  minute 

\    in   inches     — ^ 

|'h«'  diffei  'i  the  projected 

mt.-  on  the  path  of 
in  tin-  accompanying 

t  ,i,i.-    -i  i  ompany  : 

loci 

ii  ■:. 

I  8 1 1 6 
: :  i  - 1 
i;  12-1 

I  17: 

2  I  6376 
II 

I  39-0744 

I  ...  IE 

K  W3704 

I. 

M  .        ...    81 

'•i  5504 
i  ible  will  not  hold  eood 
•  light 
■ 

l o  belt,  tic-  • 

Hft  of  th< 

Moil    with    tin-    mmil" 

bell       \  ild  be 

■  > I •  lit  tint  the 

:   <  on 
■  I   .in   addil 
half  tin-  length  nf  the  one  already  in 
lion,        I 

the    b  ■  r    the 

■i  from    loading) 

■   ..f  the  bell   i  ame  i  hnte 

• 

'•n  in  the  .-h"it  belt 
for  ell   a  .-in  ill.-i    number 

of  [ill's,  with  a  ln-.i\  ier  rabbi  i 

.    though   niei  haim  all 

are  not  (  ii  ible  means  of  'li 

rnnve;  t  he   bell 

The    i  imall    pulleys   of    the    t' 

additional    bei 

il  thai   sticks  to  the 
belt  i  er  by  tin- 

pulley.       A    shuttle-bell    discharge   ii   n  I 


these  objection*.  The  short  belt,  a  little  I 
than  one-half  that  of  the  bin,  runs  on  a  track  and 
is  moved  back  and  forth,  either  mechanically  or  by 
hand.  The  main  conveyor,  extending  to  the  mid- 
dle of  the  bin.  •;  upon  the  shuttle. conveyor, 
which   can    be    run    in    either   direction,    thus   being 


i 


■Mom   Conveyor 


r  ) .Shuftle-Conreyor 


made  to  deposit   its  load   at   any   desired   place. 

Repair,  renewal,  and  lubrication-charges  on  belt- 
conveyors  are  not  difficult  to  determine,  but  depre- 
ciation  is   a   complicated   problem.      Reginal 
scbold,  in  the  Engineering  Magazine,  August,  1916, 
•     that   "depreciation  is  due  not  only 

ir  but   t nstant    and   quite   app 

tinuous  deterioration  of  the  belts,  whether  thi 
in  use  or-  not,  so  that  the  depreciation  chai 
little  affe<  ti  d   by  careful  ided,  of  • 

juipment   is  operated  a  reasonable  amount  of 
the  time.     This  deterioration  is  largely  due  to  the 

i  ing  of  the  rubber  cover  and  the  1< 
•  iiie.  and  is  nion-  apt  t"  be  accentuated  by  idleness 
than  by  careful  use.     The  balance  of  the  i 
ted   than  other  • 
equipment,  if  well  cared  for  and  not  abused.    Ordin- 
arily a  depreciation  chargi  on  the  bi  I 

i  n    the   balance   of   the   equipment   (overs  all 

Bis  disi  nasion  i 
•  1    \\  ith    i  ■  n    manufacturing    | 

:n    mining   and    m i  1 1  i ; i _:    are   subjei  I 
such   hard  i    re  eive  bo   little   pi 

that   their  depreciation   is  undoubtedly   I 

than    that    L.'i\iii   above. 

Apron  and  Pan-Conwyors.— Modem  ore-crushing 
plant  Lies  thai 

materia]   must    be  handled   by   the 
irmooi 
strains  to  which  they  are  subject  make  il 
to   replace  belt-i  of 

For    this    work,    apron  -    and    pan 

conveyors  are  now  largely  used.    The  apron  coi 

t   steel  plates  that   o^  ei lap  to 
form  a  continuous  surface.     The  pi 

•  ii    two    heavy    roller-chains,    and    are    rigidly 
attached  to  the  inner  link.-      In  the  -,  thi 

bars  between  the 
links.  A  rail  oh  each  side  i  irriea  the  rollers.  All 
the  framework  i>  of  Bteel      Large  Bpnx 

;   for  turning  th nveyor      For  hori- 
zontal work,  the  overlapping  nl  ites  are  but  Blightly 
i.   and   the  surface  of  the  convevor  i-  nearly 
tl.it.     Win  :                                    I.  the  plat 

Tin-  t  \  I  •  mt  ilile   for  work  on 

slight    mi  1       ■  For  I       the   plates 

are  made  deeper,  and  t  ike  the  form  of  pans,  which 
may    be    shallow    or    d<  ep       For    Bti 
for    vertical    lifl  I    1.    and    the 

bu<  kel  ile\  it   r      The  steel  con- 
struction  of  these  conve>  jth  to 

withstand   the  '  us  n"t   UDon  them      Thi- 

pins  cm  be  lined  with  renewable  wooden  planks  or 
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cast-iron  plates,  the  conveyors  thus  being  protected 
from  wear.  The  slow  speed  of  these  conveyors, 
from  25  ft.  to  100  ft.  per  min.,  75  ft.  being  a  good 
average,  minimizes  the  wear  on  the  mechanism. 
Their  capacity  can  be  made  to  suit  any  require- 
ment ;  1,500  tons  per  hour  has  been  carried,  and 
there  should  be  no  practical  difficulty  in  handling 
a  larger  tonnage.  Short  conveyors  of  this  type, 
from  5  ft.  to  10  ft.  long,  are  used  as  feeders.  They 
are  run  at  speeds  from  10  ft.  to  30ft.  per  min.,  and 
are  placed  close  to  the  openings  in  the  bottom  of 
the  bins.  No  gates  are  required,  as  the  variation  in 
the  speed  of  the  feeder  regulates  the  flow  of  the 
ore. 

Push-Conveyors. — Such  a  conveyor  consists  of  a 
series  of  hinged  flights  attached  to  a  moving  frame 
or  carrier.  During  the  forward  movement  of  the 
carrier,  the  flights  project  into  a  trough  and  push 
the  material  along.  On  the  return  stroke,  the 
Bights  turn  up  and  slide  back  over  the  top  of  the 
material.  This  type  of  conveyor  is  always  of  short 
length,  and  has  a  limited  use  in  confined  spaces. 
The  moving  frame  is  carried  on  rollers.  The  stroke 
is  from  2  ft.  to  4  ft.  In  one  mill,  two  push-con- 
veyors, about  20  ft.  long,  handled  1,000  tons  of 
ore  per  day.  The  ore,  crushed  to  f  in.,  was  sup- 
plied to  the  convevors  by  Challenge  feeders.  The 
steel  flights  were  85  in.  wide,  18  in.  long,  and  5  in. 
thick  :  the  width  of  the  trough  was  22  in.  ;  the 
length  of  stroke  was  24  in.  ;  and  the  flights  were 
spaced  18  in.  apart  to  give  a  6  in.  overlap.  The 
rollers  were  8  ft.  apart.  It  was  found  that  the 
smoothest  operation  of  a  conveyor  was  obtained 
when  the  ore  was  fed  at  a  point  about  5  ft.  from 
the  end. 

Flight-Convenors. — These  convevors  consist  either 
of  an  endless  chain  or  of  two  roller-chains  to  which 
are  attached,  at  intervals,  flights  or  scrapers  of 
various  shapes  that  drag  the  material  along  a 
troagh.  Their  field  of  operation  is  confined  to  reb- 
tivelv  small  conveyors  :  the  material  handled  should 
be  non-abrasive,  and  should  have  a  low  co-efficient 
of  friction,  such  as  grain  or  coal.  Wear  is  caused 
by  the  friction  of  the  convevor  on  itself  as  well  as 
by  the  material  carried.  The  speed  of  these  con- 
veyors varies  from  100  to  200  ft.  ner  minute,  and 
thev  are  used  on  inclines  up  to  45°  from  the  hori- 
zontal. The  canacity  depends  upon  the  size  and 
snacin"'  of  the  flights  and  on  the  s^PPrl  Flights 
ranee  in  size  from  4  in.  to  10  in.  to  10  in.  bv  24  in., 
and  the  spacing  from  16  to  24  in.  For  handling  coal, 

4V,    v,                             ■     1     ATL  +  BWS 
the  horse -nower  required  = uuu) 

Where  7  =  tons  per  hour. 
L  =  length  in  feet. 
W  —  weight    of    conveyor     (chain    and    both 

flights),  in  pounds. 
S=  speed  in  feet  per  minute. 

Table  Giving  Value  of  A  and  B. 

T>eg.  from 
horizontal. 

0        

5        

10        

15        

20       

25       

30       

35       

40       

45       


A 

B 

0  343 

0910 

0420 

0010 

0-500 

0010 

0-585 

0010 

0  660 

0009 

0730 

0009 

0-790 

0009 

0-850 

0008 

0900 

0-008 

C-945 

0007 

Capacities   in   Cubic   Feet  per  Minute,  at   Speed 
of  100  Feet  per  Minute. 

Sizt  of                          Spacing.  Inclined,  24-in.  spacing, 

flights.            16-in.        18-in.  24-in.  10°  20°  30° 

4x10 20-8         185  138  111  88  65 

4x12 263         234  175  U8  HI  83 

5x12 31-9         28-3  213  175  138  102 

5x15 430         383  286  250  194  138 

6x18 493  370  305  249  194 

8x18 740  55-4  44"4  3c  1  296 

3x20 64-5  518  410  345 

8x24 83-2  740  591  444 

10x24 1060  925  74"0  55"4 

Spiral  Conveyors.— These  consist  of  a  steel  ribbon 
wound  in  a  spiral  around  a  shaft,  interrupted  at 
intervals  of  8  ft.  to  10  ft.  for  bearings  that  are 
2  in.  to  3  in.  long.  In  the  small  sizes  the  spiral  fits 
close  to  the  shaft,  but  in  the  larger  size1?  a  narrow 
ribbon  is  attached  to  the  shaft  by  studs.  The  depth 
of  material  is  generally  taken  as  one-third  the 
diameter  of  the  screw.  The  power  required  varies 
so  greatly  with  the  nature  of  the  material  handled 
that  formulas  give  only  approximate  results.  The 
weight  of  material  per  cubic  foot  is  not  always  a 
true  measure  of  its  frictional  resistance.  It  is  cus- 
tomary to  design  these  conveyors  so  that  the  pitch 
of  the  screw  shall  equal  the  diameter  of  the  con- 
veyor. Because  of  the  great  torsional  strain  in- 
volved, lengths  are  not  made  greater  than  100  ft. 
For  longer  distances  several  conveyors  are  used  in 
series.  Maintenance  charges  are  high  if  the  material 
handled  is  gritty.  It  is  a  good  plan,  with  such 
materia],  to  make  the  trough  large,  and  to  let  the 
material  form  its  own  trough.  The  relatively  low 
first  cost  and  the  small  space  occupied  are  the  chief 
advantages  of  this  type  of  conveyor.  Coal,  coke, 
ashes,  cement,  sand,  gravel,  and  crushed  stone  not 
over  one  inch  in  size  are  some  of  the  materials  that 
may  be  handled  by  spiral  conveyors. 

KxCxWxL 

Horse-power  = ^OtTOOu" 

Where    JJT  =  weight  per  cubic  foot. 
L  =  length  in  feet. 
C=  capacity  in  cubic  feet  per  hour. 
K=V2  for  grain. 

2'5  for  fine  ashes,  cement,  etc. 

4'0  for  sand,  coarse  ashes,  etc. 

The  following  table,  supplied  by  the  Caldwell 
Co.,  gives  the  capacity  of  spiral  conveyors  corre- 
sponding to  their  diameters  and  the  appropriate 
speeds  : — 

Size,  Cn.  ft. 

inches.  R.p.m.  per  hr. 

:$  125  20 

4  125  43 

5  120  95 

6  115  126 

7  110  178 

8  105  359 

9  100  421 

10  95  540 

12  90  933 

i4  85  1200 

16  ...         80  2000 

R  S  Lewis,  Mining  and  Scientific  /'*■  •  14th 
Sept..   1918,   pp.   349-355.     (H.   R.   A.) 
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Abstracts  of  Patent  Applications. 

527.18.     The    Man.—    Continuous    Centrifugal    S 
rator,    Ltd.        [mprovements   in   centrifugal   Be 
tion.     29.8.18. 

application   is  a   development   of    No.  521.17 
by  the  same  applicant,  in  which  t li<-  drum  isformed 
parable  cones   capable   of    being   opened    while 
in  action  for  the  discharge  oi   the  solids.     The  im- 
provement   in    the    present    application    consisl 

for   maintaining   the    filter  cloth    freely    per- 
meable  to  the   liquid. 

622.18.       A.    M.    Lynn  and    N.    E.    Rambush.       [m- 
ats   in    the  ammonia    recovery   prod 
and    apparatus    therefor.     11.10.18. 
This   application  relates   to   improvements   in    tli  • 

i  onsist  ing    in    con- 
densing and  separating  the  steam  and  tar  from  the 
multaneously    without    material    absorption   of 
ammonia. 


636:18      S   \      Alkali.     Limited,     [mprovements    in 
ng    salts    from    mother    liquors    b;     ■  •<  a 
poration.     L8.10.18. 
The    liquor   is    first    concentrated    by    Bpraying    it 
into  the  air  and,  later  in  the  process  d 
■  •nt    Baits,    selectively    crystallizable,    are    recovered 
by    stages    through    n  temperature    to 

precipitation,  the  separation  and  removal 
of  the  Bait  crystals  taking  place  at  stated  intervals 
in   the   process. 

667  I  ••      N     Y     Robertson  and    II.    Moss.     Improve 

mi  nt.-    in    means    for    controlling    the    flow     of 

fluid    t  hrough    Flexible    pipes.      1.11.18. 

This  application    refers  to   a    device    for   control 

ling  the   flow  of  liquid  through   hoses  consisting  of 

(or  equivalently  actuated)  clamp  by   which 

the    hose    is   squeezed    and    flattened    to    reduct     the 

flow    through    it. 


104  10    David    Robert    Clifton.    Improved    apparatus 
for  collecting  dust   from  rock  drills  working  in 
12  .'  19. 

application      refers     to     an      apparatus     for 

collecting  dust  from  rock  drills  working  in  rises, 
comprising  a  dust  collecting  chamber  surrounding 
tin-  drill,  means  for  making  a  tight  joint  bel 
the  collecting  chamber  and  the  face  in  whicl 
drill  is  working,  means  for  supplying  a  spray  of 
kid  chamber,  means  for  removing  the 
Bludge  therefrom,  and  means  for  supporting  and 
telescopically  adjusting  the  apparatus  to  its  work. 


1  -HI.  1 '».       Marearethe     Lesser.       An     improved     rumen 

trator.     3.3.19. 
Tins  application   describes  and   claims   a   concen 
tratoi    for  diamond   bearing  or  other  soil   or  Band, 
and  comprises  a  revolving  drum  covered  with  belt- 
ing   or    gauze    with    a    slow    turning    and    shaking 

motion    under    water    level,    whereby    material    under 

the  action  oi   specific    gravity  is  separated  into  eon 
centrates  and   residue. 


150.19.     Howard  Lane      [mprovements  in  apparatus 

iS'ng    nils    and     fit  9.       6  3.19. 

The   object    of   the   application    is   to  maintain   a 
uniform  heating  of  the  oil  in  treatment,  and 

for    this    purpose    the    apparatus    u  -id     consists    of    B 

pair  of  vertical  metal  cylinders  one  within  the  other 
with  a  Boace  intervening,  the  wh  le  being  externally 
heated    by    a   steam    jacket    or    furnace    flue.     The 


interior  vessel  opens  at  the  top  and  contains  the 
agitating  appliance.  It  also  has  an  opening  in  the 
bottom  from  where  the  oil  is  diawn  off  and  pumped 
up  through  the  space  between  the  two  vessels  until 
it  flows  over  again  into  the  inner  vessel  and  so 
being  continuously  subjected  to  the  beating  again 
of  the  agitating  mechanism,  and  at  the  same  time 
maintaini  d   at   an  even   temperature. 

228.19      and      229.19.        Charles      Howard      Smith 
Furnace   retorts.     31.3.19. 

This  application  relates  to  a  furnace  retort  for 
the  partial  distillation  of  coal,  and  designed  for 
continuous   operation. 

It  consists  of  a  tubular  metal  retort,  supported 
by  masonry,  in  which  flues  act  as  a  recuperative 
chamber,  and  are  arranged  with  dampers  to  regu- 
late the  heating  of  am  part  of  the  retort.  The 
retort  is  provided  with  two  parallel  shafts  with 
paddles  thereon  which  serve  to  mix  and  convey 
the  coal  towards  the  outlet  during  which  time  it 
is  uniformly  and  progressively  heated.  A  special 
claim  is  made  for  the  use  of  "  caloriscd "  steel 
for   the   body   of   the   retort. 


172.19  F  D.  Milligan.  A  non-porous  cement. 
20.6.19. 
This  application  refers  to:  ill  "A  compound 
for  waterproofing  and  strengthening  ordinary 
cement  consisting  of  thoroughly  slaked  lime  and 
raw  linseed,  or  equivalent,  oil,  mixed  together  in 
suitable  proportions,  substantial!)  as  described." 
(2)    "An    improved    cement    formed    by    adding,   to 

ordinary     cement     and     sand,     mixed     with     water,    a 

proportion  of  a     impound   composed  of  thoroughly 
slaked    lime   mixed    with    raw   linseed   oil." 


Changes  of  Address 

ll.wvuKV,   L.    B.,  Ifo  Knights;    Langlaagte   Estate 
&  G  M.  <'o.,  Ltd.,  P.O.  Box  98,  Langlaagte 

Brodigan,   i      B  .  /  o  East    Rand  ;   Brakpan    M 
Ltd..    P.O.    Bos    3,    Brakpan 

|i\\i-.    C     I!..   /  a    Brakpan;   Consol.    Mines  Selec- 
tion Co.,   Ltd.,   P.O,    Box  2269,  Johannesburg. 

Fiander,   I!..  /  o  Florida:    New    Heriot   G.M.   Co., 
P.O.    Box    10,   Cleveland. 

Griffiths,    V    P.,   from  Active   Service:   B7,   War 
wick   Road,  v    Kensington,   London,  S.W.  5. 

B.,   /  "    Sambas.    Dutch    Borneo  : 
Totok    (Noord-Celebes),    Dutch    East    Indies. 

Mu  \  11 1.  G.,  /  o  Johannesburg:   Cons.   Main   Red 

Mines.     P.O.     BOX     2,     Marai-! 

X'H'.ii.      E.,     /    0     I. ebon:;     Soelit   :      Lei g     Tandai. 

Res     Benekoelen,  Sumatra.   Dutch   East    Indies 
Phillips,    F.    1>.   M.<  .    (late  (apt  i.    from    Active 

Service  :    Knights    Deep,    Ltd.,    P  1 1     Box    143, 

'•  lermiston. 
I'm  i.  i      K.,  M.C    (l.ne  (  apt  .   R  E.  |,   fn.m  A.  tive 

Service      I  rown    Mines.    Ltd.,    P.O.    Box    102, 

Crown   Mines 
Scrymoeotjb,   A  .  I  •  •   Pilgrims  Rest  :   P.   0    Graa 

kop. 

-.    Col.,    R.    S.    <:..    D.S.O.,    O.B.E.,    M.I 

from    Active    -  >a\ill    Club.    107,    Picca 

dilly,    London.    W. 
Si  i. mi  en.      V     11  .     from     Active    Sen  ice  :     PA >■ 
A 1 1 1  in  us.   Rhodesia. 

■  .   \\  .    E.,   from   Active  Sen  ice  :  <  leduld    P 
prietary   Mines.    Ltd.,    P.O.    Deraley. 
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Proceedings 

AT 

Ordinary  General  Meeting, 
November   15.   1919. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  and  Technology  Building, 
Johannesburg,  on  Saturday,  15th  November, 
1919,  Mr  Jas.  Gray  (President)  in  the 
chair.     There  were  also  present:  — 

26  Members:  Messrs,  J.  Chilton,  G.  A. 
Watermeyer,  R.  A.  Cooper,  J.  H.  Johnson, 
E.  M.  Weston,  H.  A.  White,  J.  E.  Thomas 
(Members  of  the  Council),  W.  J.  Abel,  J. 
Brown,  H.  S.  Candy,  Prof.  J.  Cellier,  J.  M. 
Dixon,  B.  J.  Hastings,  W.  H.  Jane,  G. 
Melvill,  P.T.  Morrisbv,  S.  Newton,  J.  D. 
O'Hara,  E.  A.  Osterloh,  J.  F.  Pyles,  S.  H. 
Steels,  J.  Thorlund,  W.  E.  Thorpe,  J.  W. 
Travers,  H.  R,  S.   Wilkes. 

8  Associates:  Messrs.  R.  C.  Anderson, 
J.  Boyd,  0.  A.  Gerber,  J.  Gibson,  J.  S. 
Moir.  H.  Rusden,  W.  Russell,  and  J.  A. 
Woodburn. 

25  Visitors,  and  Fred  Rowland  (Secre- 
tary). 

MINUTES. 

The  Minutes  of  the  Ordinary  General 
Meeting,  held  on  18th  October,  1919,  as 
recorded  in  the  October  Journal,  were 
confirmed. 

General  Business. 

new  members. 
Messrs.  J.  E.  Thomas  and  E.  M.  Weston 
having  been  elected  as  scrutineers  in  con- 
nection with  the  election  of  new  members, 
the  following  were  declared  unanimously 
elected  :  — 
Jenktn,  Edwin  Watep.s,  Witwatersrand  CM.   Co., 

Ltd.,    P.O.    Box   2,   Knights.      Mine   Overseer. 
Pulford,    Alfred    Ernest,    Ferreira    Deep,    Ltd., 
P.O.     Box     1021,     Johannesburg.         Dust     In- 
spector. 


Weeb,  Willmer,  Simmer  &  Jack  P.M.,  Ltd.,  P.O. 

Box    192,    Germiston.     Assistant    Assayer. 
Willcox,    Alexander,    Witwatersrand    G.IL     Co. 

Ltd.,    P.   0.   Box    1,   Knights.     Mill   Maui. 

The  Secretary :  The  Council  has  admit- 
ted the  following  gentlemen  sine.'  the  last 
meeting  :  — 

As  Associates  : — 

Davison,   H.,   Morgan   Crucible    Co.,    Ltd.,   Bat   i 

sea  Works,   London,   S.W.,   Director. 
Goodman,  W.,   Simmer  Deep,  Ltd.,  P.O.   Box   17Sr 

Germiston.     Cyanider. 
As    Students  : — 
Hacker,    Thomas    Hindle    Stamford,    S.A.    School 

of    Mines    and    Technology,     P.O.     Box     1176r 

Johannesburg.     Student. 
Ortlepp,    Julius    Adolph    Leopold,    S.A.     Schorl 

of     Mines    and    Technobgy,     P.O.     Pox     1176, 

Johannesburg.     Student. 

Society's  Roll  of  Honour. 
The  President:  You  have  probably  ob- 
served the  Roll  of  Honour  in  the  insel  of  fch  s 
last  Journal.  If  you  know  of  any  additions 
or  alterations  which  should  be  made,  the 
Secretary  would  be  glad  to  be  informed  of 
them. 


Amalgamation  with  Special  Reference  to 
Steaming. 


The  President:  As  you  will  recollect,  at 
the  meeting  held  last  May,  discussion  took 
place  on  the  subject  of  amalgamation,  and 
Mr.  Percy  Cazalet  suggested  that  the 
matter  should  be  referred  to  the  Council 
and  that  a  Sub-Committee  should  be  ap- 
pointed to  go  into  this  question.  Messrs. 
Thomas  and  Pearce  were  appointed,  and 
their  report  will  now  be  read. 

Report  of   Sub-Committee. 

Messrs.  S.  H.  Pearce  and  J.  E.  Thomas 
(Past  Presidents):  In  view  of  a  recent  dis- 
cussion as  to  the  practice  of  steaming  amal- 
gamated plates — your  Council  requested  us 
to  investigate  the  matter  and  draw  up  a 
report   as   to   its   advisability   or   otherwise, 
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and  to  include  am  other  matters  c<  Deeming 
amakj  raJ  interi 

We    accepted    the    imitation    with    some 

ag,      -   we  realised   thai   the  subject 

would  require  mucb  time.     In  order  to  Bave 

tun.-  -  ■  to     ISSUe     8 

circular  to  our  Mill  Manager  members,  in 
which  a  number  oi  questv  as  were  put  and 
from  which,  together  with  our  own  experi- 
ence, we  hoped  t..  be  able  t«»  present  Bome- 
■  >me  authoritative  interest.  Some- 
thing less  than  hall  ol  these  were  answered 
and  to  tl  genl  Lemen  who  co-operated  in 
this  reaped  we  tender  our  hearty  thanks 
as  we  used  their  contributions  for  a  basis 
of  the  following   remarks:  — 

A    great    diversity    oi    opinion    exists    in 

connection    with    steaming,    starting    from 

■      ■   on  t Mat   by  reason  <>t 

danger   to   health    it    should    be    prohibited, 

to    tin  Be    i  i)    the    other    side    who 

equally  emphatically  declare  it   to  be  a  ne- 

ry   operation.        In    between    we    have 

milder   expressions    from    those    who 

cate  Bteaming  as  being  a   saving  of  labour, 

dvisable    for   better  amalgamation   and 

from   others    wh< 

>  &ing  with   the  operation. 
I .    iving  out  the  extremists  on  bol  h 
the  question   resolves  itself  int«>  practically 
a  question  oi  labour  as  well  as  health. 

Under    certain    conditions    amalgam    will 
accumulate  <  n  plates  w  hich  requin 
deal   ol    labour  to   remove   unless   Bteam   is 
used  u    the   deposit.       This   labour 

will  n  scouring  in  various  wa 

t  he  use  of  ehi  to  the  time  the 

d  i  '  -:»  lias  had  to  harden. 

The    condil  ions    oi    accumulai ion    run    in 
laiil  apart    from    voluntary 

dating  the 
itter  on  which  we  have  no  evi- 
dt  ni 

1  he   involuntary   accu 

mulati nay  be  di\  ided  into  two  class 

viz.,  thai  due  U  the  mill  methods  empl<  yed 
in    the    firsl    place,    and    t hat    dui 

rcumstances    in    the    Bec<  nd,    with    of 
course    an    intermediate   linlj   of   a    com  bin - 
•    both. 

\  the  mill  meth<  ds  class  « ill  mean 
the  individual  system  adopted  by  the  man 
in  charge,  whereas,  circumstances  will  in- 
clude  the  design  oi  plant,  besides  any 
idiosyncre  I. alt    with.     Thus 

a  variety  oi  method  is  shown  in  the  condi- 
tion of  the  plate,  (i.e.,  whether  hard  OT  BOft) 
the  frequency  <  t  dressing  and  the  grade  oi 


plate,  which  all  have  a  relation  to  each 
other. 

For  instance  a  plate  that  has  a  compar- 
atively large  amount  of  amalgam  left  on  it 
will  be  capable  of  receiving  a  liberal  allow- 
ance oi  mercury  when  dressing,  and  will 
remain  soft  and  in  a  good  receptive  condi- 
tio n  l<  tiger  than  a  comparatively  bare  plate 
under  equal  conditions.  To  preserve  this 
quality,  such  plates  will  be  scraped  but 
lightly,  and  the  result  is  an  accumulation 
which  produces  a  high  Bteaming  return. 

The  man  who  adopts  this  method  will 
obtain  a  high  return  by  amalgamation  with 
the  ha>t    labour,   hut   will   probably  be   ao- 

i  of  holding  gold  hack,  and  may  he 
reckoned    a    culpi  ii     as    far  iting 

•Mud. 

The  next  example  may  be  taken  where  a 
similar  condition  oi  plate  is  arrived  at  with 
a  minimum  oi  amalgam  left.  This  will 
require  more  frequent  dressing  to  prevent 
ning  up.  and  hard  Bcraping  every  day; 
probably    also    a    thorough    scouring, 

<  ther  day.  This  min  will  also  have 
a  high  amalgamation  return  with  a  maxi- 
mum oi  labour  and  the  conscious  rectitude 

•  t    a    humanitarian    wl  I  not    ad\ 

ing. 
\    variety    i  t    the    foregoing    is    found    in 
who   prefer   to   scour  less  often,   hut- 
make  a  big  job  oi   it  once  a  month,  in  place 
oi    steaming. 

Anoth.r  variety  of  method  is  adopted  by 

group  where  a  s.iviiiL'  of  mercury  con- 
sumption i-  effected  by  the  use  of  blan 
etc.,  and  the  resulting  e<  ncentrate  ground 
up  in  barrels,  hut  this  ni<  thod  d< 
special  description  and  would  form  the 
n  excellent  paper  on  its  own  It. 
is  not  pro  i    to  go  further  into  met! 

use  a  difference  of  opinion  exists 
whether  a  high  e:  by  amalgamation 

iirable,  or  not ,  in  view  of  the  labour 
required  and  idle  capital  involved  in  laying 

•  he  plant .  This  doubt  frequently  i  n- 
tails  a  neglect  oi  the  fundamental  condi- 
tion of  maintaining  a  pp  mi  face 
and  retaining  thi  i  there,  instead  of 
in  various  lodging  places  on  its  way  to  the 

cyanide   plant. 

t, .  circun  -t ance,  <  *ir  firsl  \ ariety 

ts  in  the  ratio  ..f  water  to  rock  crushed. 
(  )n    the    one    hand     we    have    a     plant     with 

launders  having  insufficient  grade,  where  the 

■    ■     ratio    is    necessarily    high.         On    the 

hand     we     have     a     more     mod.  rn 

plant      with      probably      excess      launder 

hut     ec.  lioinie     in     plate     area.  In 
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the  first  case  we  may  have  a  ratio 
of  perhaps  8  to  1,  and  in  the  second 
as  low  as  2  to  1.  These  differing  conditions 
will  affect  the  grade  of  the  plate— 18%  being 
necessary  in  the  one  case  compared  to  8 
in  the  other.  Apart  from  the  overcrowd- 
ing of  the  plate  area,  this  extra  grade  causes 
difficulty  in  control  of  plate  condition. 
With  a  hare  plate  there  is  nothing  to  arrest 
the  mercury  in  its  tendency  to  run  off  into 
the  launder,  so  a  choice  has  to  he  made 
between  leaving  a  deposit  or  very  frequent 
dressing.  In  any  case  amalgam  at  the  top 
of  the  plate  will  harden  more  rapidly  and 
require  removal  with  mere  labour  whether 
by  steaming  or  by  other  means. 

The  question  of  shaking  plates  versus 
stationary  is  practically  settled.  There  is 
little  difference  as  regards  recovery  by  amal- 
gamation, between  the  two.  Shaking 
plates  require  less  grade  and  provide  for 
a  more  equal  distribution  of  the  pulp — but 
require  power  and  maintenance,  which  per- 
haps more  than  balances  anything  in  their 
favour.  Shaking  plates  also  have  a  tend- 
ency toward  accumulating  amalgam  similar 
to  a  plate  with  a  steep  grade. 

The  degree  of  alkalinity  of  the  mill  water 
also  affects  plate  accumulations  in  that  an 
excess  of  lime  hardens  the  amalgam.  In 
some  mills  owing  to  the  varying  acidity  of 
the  rock,  the  alkalinity  is  difficult  to  regu- 
late and  in  these  cases,  a  scrape  made  in 
the  usual  way  leaves  a  considerable  quan- 
tity behind  and  causes  a  pleasant  surprise 
on  steaming.  Under  such  circumstances 
it  is  quite  possible  that  a  hammer  and 
chisel  may  be  required  if  the  plate  he  not 
heated.  On  the  other  hand  cases  are  not 
unknown  where  neglect  to  neutralise  the 
acidity  has  resulted  in  stripped  plates.  The 
fineness  of  the  gold  amalgamated  is  also 
a  minor  factor:  coarse  gold  particles  do  not 
accumulate  and  are  easily  removed,  but  the 
reverse  is  shown  in  the  finer  particles  and 
thus  it  follows  that  the  higher  percentage 
amalgamated  will  generally  be  obtained 
from  a  larger  proportion  of  such  fine  gold, 
and  result  in  greater  tendency  toward  ac- 
cumulation. An  instance  of  this  is  shown 
on  a  plant  where  a  coarse  mesh  is  used  in 
the  mill  and  the  pulp  passes  ever  plates 
before  being  re-ground.  The  mill  plates 
show  practically  no  return  by  steaming, 
whereas  the  tube  mill  plates  accumulate 
fairly  heavily  under  similar  conditions. 

The  foregoing  does  not  pretend  to  deal 
with  all  the  factors  involved  in  the  ques- 
tion, but  are  merely  stated  to  explain  why 


a  difference  of  opinion  on  the  subjecf  should 
exisl  and  also  with  an  idea  of  possibly  stim- 
ulating those  who  are  interested  to  give 
further  opinions. 

Dealing  however  with  the  facts  as  they 
appear  to  us  from  a  technical  point  oi  view 

steaming  can  only  be  considered  as  a 

labour  saving  device,  which  enables  plate 
accumulations  to  be  removed  with  the  least 
difficulty,  as  otherwise,  in  the  absence  ol 
a  mechanical  device  to  take  its  place,  a 
large  expenditure  of  labour  would  be  incur- 
red in  most  instances. 

This  is  a  matter  on  which  a  difference  ©1 
opinion  is  to  be  expected  and  we  presenl 
it  with  much  diffidence,  as  opini  in  differs 
considerably  even  among  those  most  inter- 
ested. 

However,  there  is  no  doubt,  as  with  many 
other  ailments,  idiosyncrasy  plays  a  very 
large  part,  and  certain  men  suffer  from 
some  sort  of  indisposition  alter  taking  part 
in  the  operation.  In  many  instances  there 
is  a  probability  of  mercurial  affection,  bub 
in  at  least  as  many  others  it  is  equally 
probable  that  the  indisposition  is  due  to 
over  exertion  and  poor  health.  Nor  would 
we  care  to  assert  that  steaming  is  the  chief 
cause  of  mercurial  poisoning  because  tin- 
practice  of  eating  meals  with  unwashed 
hands  appear  to  us  far  more  dangerous  as 
a  means  of  conveying  mercury  into  the  sys- 
tem. These,  however,  are  matters  on  which 
medical  men  should  speak,  but  in  the  ab- 
sence of  medical  evidence  to  the  contrary 
we  do  not  consider,  if  proper  precautions 
are  taken,  that  steaming  should  not  be  con- 
tinued. 

The  precautions  advised  are  well  known 
to  every  one,   and  consist  in  : 

Provide  ample  ventilation  for  plate 
houses. 

Lead  exhaust  steam  from  plates  to  the 
outside   of  the   building. 

Select  men  for  the  operation  who  are 
known  to  be  immune. 

Divide  the  work  as  much  as  possible  to 
prevent  over-exertion. 

Provide  wash  basins,  mouth  washes, 
etc.,   as  recommended. 

Mr.  Jas.  E.  Thomas  (Past-President) : 
Owing  to  the  force  of  circumstances  I  have 
been  unable  to  take  as  active  a  pari  in  the 
preparation  of  this  report  as  1  should  have 
liked,  so  in  consequence  most  of  th  ■  work 
has  been  done   by   Mr.    IVarce. 

Considering  the  importance  of  the  subject , 
the  number  of  replies  to  the  circular  sent.. 
to  each  Battery  Manager  was  disappoint  in-,', 
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only  about  50  per  cent,  being  returned.     H 
replies  bad   been  received,   il     -   p  - 
aible  that  we  might  have  been  able  to  give 
a  more  empfa  pinion  on 

the  subject,  that  is  tl  ■  pin- 

u  n   of   the   n  '  Battery    Manaj 

A-   ,  i,]\    26   replii  ived,   we   did 

11.  ,t       feel       justified      in      Baying       more, 
but     we     trust     that     in     the     discussion, 
m  which   1  stm  glad  to  Bay   the  membei 
the    R(  ;    ;tk>n    Workers'    Association    have 

to    participate,     the     vai 
point-  will   be  thoroughly  thrashed  <>ut. 

Mr.  J.  M.  Neill  (Mi  The  request 

for  cleanliness  brought  forward  by  the  Com- 
mittee is  the  point  to  which  most  attention 
should  be  directed.  Where  mercury  is  bo 
continuously   in   uf  should   be 

taken,   to   prevent     contamination   of    food 
and   more  particularly  ol  tobacco.     This  is 
lially    necessary    w  ben    a    1>  ose   Bupply 
irried    in   the  the   risk    in   this 

■eat.  Where  man)  sour© 
ist  through  which  mercury  may  be  intro- 
duced int'  item  daily  .  i<  •  much  atten- 
tion •  •  be  din  ted  to  1  iming 
ttion  which  is.  after  all,  a  monthly  and 
inin. -i  Bourci  I  |  jonally  do 
not  l.U'  •  ol  mercurial  poison- 
ing  which   can    D6  absolutely    traced    hack    t<> 

this  cause,  during  the  past  twenty  -  five 
years. 

:<»  t be  advanl  disadvai 

ming  pint    l,    I   do  not   know    of  aii 
I   do  know  is  that  the  gold  position  or  the 
financial  position  calls  for  a  certain  output, 
and  this  is  the  bi  i  getting  it. 

Turning  to  remarks  on  shaking  versus 
marj  tables,  a  few  figures  should  de- 
finitely s.ttlc  the  question,  showing  that 
shakers   have   nothing   in   their   favour. 

About  LQ04,  when  shaking  tables  were 
hen.  ted,  I  w  as  ins!  ructed  to  replace 

tWO    lllil]    plates    and    replace    them    with    two 

I  objected,  ;is  neither  | 
tically  nor  theoretically  <■.  nld  any  advantage 
he    claimed.        \  promise,   how .  \  er, 

(all  the  gear  being  available)  I  put  two  m 
below  two  mill  plates,  all  -  pulp  to 

•     '  uid    then  o\  er 

the  shaking  plates,  The  result  was  a  l"-s 
<>f  dressing  and  m<  rcury  from  the  shakers 
with  no  gain  in  amalgam. 

\hout    eight    y<  ars   later,    in    face   ol 
jections  raised,    I    ha  I  it    up    a    new 

pi. mt   with   twenty  eight  shaking  tabli 


It     was    an     alm<  -t     perfect     installation 

from   all   points  of   view,   except    pulp   distri- 

q.     This,  however,  was  brought  rapidly 

•  efficiency,  and  the  whole 

plant    ran    as   designed    for   a    I  aths. 

ction  by  amalgamation  was  not  Buffi- 

ciently  L'<><:d,   however,   and    I   stopped   one 

shaker  on    the    TJth   ot    February    and    the 

remaindei   early  in   March. 

Tlie  following  are  the  tabulated  results:  — 


i  —     Z      f 

pja    s*  «p  r~  ■»  *S 


o    o  «  -   :   -r 


-    - 


..'.   i  -    f    — 


a.  a. 


i  -  r.  i  -  o  \n 


*a 


l~ 


■  . 

-r  c   -i 

TH  —    f   ~r 


Si  t»  f9  ^  O  •»»• 

-I    -'    M    <N    - 


5  -i  ti  - 

—  -      .  c 

%     :     :     ;     :   : 


'_'  1 7   OZS.    per   plute    per   day    under   i.hnti 
cal  conditions  in  favour  ol  stationary  pi 

1 1     o\  ery    fn  >m  steaming  ; 
Sh  iking   Plat  St  al  ionary 

L2!  2  L826  i  i 

Recovery   from  Black  Bands : 

January,  all  shakers  I  tal  amal 

gain. 

March,  all  stationary,  I'M     i  t  total  amal- 
gam. 

Recovery  now  became  much  better  owing 
to  direct  amalgamation  having  risen  slightly 

o\er    10%. 
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Mr.  H.  Ward  (Associate):  I  am  pleased 
to  notice  that  an  increasing  interest  is  being 
taken  in  amalgamation  and  the  handling  of 
amalgam,  a  matter  which  is  of  vital  import- 
ance to  any  gold  mine,  but  especially  so  to 
the  low-grade  mines. 

The  highest  possible  recovery  of  gold  by 
amalgamation  has  not  yet  been  reached 
on  many  mines  of  the  Witwatersrand,  as 
the  varying  results  will  prove.  Amalgama- 
tion is  undoubtedly  the  cheapest  and  more 
reliable  method  of  extraction. 

There  are  mines  which  are  only  obtain- 
ing 48%  by  amalgamation,  while  others  ob- 
tain as  high  as  75%.  In  my  opinion  the 
methods  of  working  have  a  direct  ef- 
fect on  these  results,  and  the  lack  of  effi- 
ciency has  also  a  direct  influence  on  resi- 
dues, especially  sand  charges.  On  those 
mines  which  obtain  under  60%  ex- 
traction by  amalgamation,  I  would  say  that 
there  is  something  radically  wrong.. 

Steaming  plates  is  not  necessary  to  ob- 
tain the  maximum  extraction,  and  can  be 
entirely  dispensed  with. 

Those  mines  which  are  in  the  fortunate 
position  of  being  able  to  accumulate  from 
200  to  800  ozs.  of  amalgam  on  one  plate, 
are  in  a  happy-go-lucky  state,  as  it  is  im- 
possible to  detect  whether  100  ozs.  of  amal- 
gam has  been  added  or  removed,  during  the 
month's  run,  therefore,  the  checking  of  the 
percentage  of  extraction  is  impossible, 
neither  is  this  accumulation  any  credit  to 
the  efficiency  displayed. 

I  consider  that  after  the  clean-up,  20 
ozs.  of  amalgam  is  sufficient  to  form  an  ef- 
fective amalgamated  surface  on  an  ordinary 
sized  plate  (9ft.  6in.  x  5ft.).  Any  excess 
should  be  removed ,  and  might  be  shown  as 
amalgam  on  hand,  or  gold  in  reserve ;  then 
it  becomes  possible  to  check  the  grade  and 
other  necessary  items.  It  would  be  quite 
a  good  investment  to  increase  the  plate 
area  on  mines  where  the  area  is  small,  by 
using  some  of  the  old  discarded  copper 
plates. 

Screen  samples  are  very  unreliable  and 
misleading,  owing  to  the  human  element, 
and  the  presence  of  free  gold,  and  until 
these  factors  are  eliminated  reliable  screen 
samples   cannot  be   expected. 

Pulp  samples  may  be  kept  fairly  accu- 
rate by  constant  checking,  and  may  be 
used  as  a  check  for  the  value  of  the  sand 
and  slime   charges. 


A  point  worthy  of  consideration  is  the 
adoption  of  a  uniform  method  of  sampling 
in  the  mills  on   the  Witwatersrand. 

Another  item  which  requires  close  atten- 
tion, is  the  factor  applied  for  tonnage, 
especially  sand  charges,  which  according 
to  various  estimates  varies  from  21  to  25 
cubic  feet  per  ton.  Such  a  variation  docs 
not   seem   possible  with    Hand   ore. 

Taking  into  consideration  the  variouscon- 
siderations  stated  above,  it  appears  neces- 
sary to  haw  tlie  milling  and  cyanide  depart- 
ments under  separate  heads',  and  worked 
independently    for   checking    purposes. 

To  obtain  the  maximum  efficienc]  and 
extraction  of  the  gold  content  oi  the  ore 
it  is  advisable  and  necessary  to  watch  the 
amalgamation  most  carefully,  and  also  »o 
check  the  residues  going  to  the  slime  dam 
and  sand  dump.  If  this  method  is  adopted 
maximum  extraction  would  the  obtained  at 
the  lowest  erst. 

Mr.  Wm.  Telford  (Visitor):  To  have  good 
amalgamation,  especially  on  tube  mill 
plates,  it  is  necessary  that  the  plates  he 
kept  in  tip-top  working  condition  and 
not  allowed  to  get  patchy  or  bare.  To 
carry  this  out  properly,  a  fair  amount  of 
amalgam  must  be  left  on  the  plates.  The 
accumulation  will  then  be  much  higher 
than  if  the  plates  are  kept  bare  and  not 
allowed  to  amalgamate  properly.  Thus,  at 
the  end  of  a  month  or  two,  there  is  an  ex- 
cess of  amalgam  on  the  plates,  which  has 
to  be  taken  off,  either  by  steaming  or  some 
other  means. 

In  my  milling  experience  during  the  last. 
21  years,  I  have  found  steaming  to  he  the 
quickest,  easiest  and  best  way  of  getting 
the  amalgam  off  the  plates.  It  is  also  tin- 
most  economical  in  that  it  saves  time  and 
labour.  Another  point  in  its  favour  is  that 
after  steaming,  the  plates  can  be  brought. 
into  better  condition  than  is  the  case  with 
other  processes.  Owing  to  the  heat  and 
moisture  produced  by  steaming,  the  amal- 
gam is  softer  and  therefore  when  scraped 
off  the  plate,  leaves  the  latter  smooth.  A 
plate  in  this  condition,  when  dressed,  pro- 
duces better  amalgamation  than  a  plate 
that  has  been  cleaned  up  by  cold  scraping. 
Cold  scraping  is  a  process  which  I  have 
invariably  found  most  unsatisfactory,  in 
that  it  entails  loss  of  time  and  requires  a 
considerable  amount  of  unnecessarily  hard 
work.  Owing  to  the  lack  of  heat,  the  amal- 
gam is  so  hard  that  even  the  most  skilful 
and    careful   scraping   leaves   fine   ridges   of 
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amalgam,  thus  causing  a  very  uneven  sur- 
face on  the  plate,  winch  when  dressed  will 
not  give  such  satisfactory  amalgamation  ;is 
a  plate  with  a  smooth  surface.  Also,  in 
my  opinion,  where  there  is  a  big  accumu- 
lation, cold  scraping  is  liable  to  cause  loss, 
as,  during  the  pn  iraping,  particles 

ot  the  dry  amalgam  are  likely  to  fly  ofl  the 
scraper  or  chisel  and  fall  to  the  floor  where 
they  ni:i\  b  ■  tr<  dden  «  n  and  so  lost . 

It  has  been  stated  thai  steaming  is  pre- 
judicial to  health  and  ruins  the  teeth  owing 
t<»  tin-  inhalation  of  mercury  fumes.  To 
refute  this  statement  I  can  only  Bay  that 
after  over  twentj  '<n>-  years'  practical  ex- 
perience of  scraping  plates  by  the  steam- 
ing pn  ■ — .  my  health  is  unimpaired  and 
nd  when    I    firs!    Btarted   milling, 

,ind  my  teeth  ate  Btrong  and  good  and  have 
not  been  injured  in  the  Blight  ee  by 

the  mercury  fumes  both  of  which  state- 
ments  can  easily  he  verified. 

Thus  I   have   pro\ i  d  by  practical  experi- 
ence,  to  my  •       ction,   thai   ol  the 
known  as  steaming  and  cold 
scraping  respectively,  the  former  is  infinitely 

•  ■    r,  more  economical  and  safer. 

It  may  be  thai  upon  weakly  constitutions 
the  mercury  fumes  would  be  likely  to  have 
an  injuria  I .  bul  as  f  ir  as  1  can 

if  a  man  take  ordinary  care  of  himself,  and 
puts  into  practice  the  well-known  precau- 
tions,   his   health    should    no!    Buffer. 

Mr.  J.  George  Secretary,  S.A.  Reduction 
Workers'    Association  (Vinitor):    I  have  hud 

the     pleasure     ot      1VC. -'l  \  i  1 1  Lr     II     copy     <f     the     |e 

i  to  amalgamation      I  >i 
want  it   to  be  imagined  thai    1  am  hei 
nigh!  to  teach  you  anything  aboul  amalga- 
tion.     I  desire  n>  discuss  the  matter  En  in 

the    p.. int    of    view   of   the    nam's    health. 

I'p  to  a  few  years  ag< ■.  do  one  -  semed  to 
realise  thai  mercury  was  1  |  oison  Up  t<  the 
year  before  last,  mosl   people  thought  that 

any  man  who  complained  of  mercurial  pois- 
oning   was   trying   to  'swine   the   lead'   on 
.the  companies.        Recently,    however.    - 
Metallurg    I   .    II  Departments,  and 

t  lie  men  themselves,  began  t.  <  realise 
that  during  the  last  '-!<•  years  the 
men  win  have  been  called  "  la/\ 
an, I  win.  have  been  chased  from  pil- 
lar t  |  ■  -t ,  tlin  ugh  lack  ot  enei  v.\ . 
igh  inability  to  foil  v  their  employment, 
and    inability    to   give    satisfe  Q    any 

mine  on  which  they  worked,  were  Buffering 
from  a  disease  and  were  not  shirking  their 
work  cut  of  any  spirit  of  Bheer  cussedness. 


They    could    not     work    and,    unfortunately, 
of  the  Groups  have   not    yet   realised 

this. 

In  my  opinion,  mercurial  poisoning  has 
undermined  the  health  of  more  than  50  per 
•  •■•nt.  ot  mill-men  1  hope  some  of  the  men 
themselves  will  give  their  view-  a-  to  how 
this  trouble  can  be  curtailed.  I  have  been 
through  most  of  the  mill  and  plate-ho 
on  the  Reef.  Fifty  per  cent,  ot  them  are 
a  disgrace  to  any  industry  which  has  any 
consideration  tor  its  employees,  as  the. 
n  t  tit  fi  r  anything  with  life  in  it  to  work  in. 
If  the  men  speak-  about  ventilation  they  are 

told  :    "Oh,    it    costs    too    much."         If   they 
attempt     to    make    any     suggestion    for     im- 
ments,   they   are  told  they  are  either 
f  ok  oi-  .  r  both.     Now,  that   spirit 

has  cot  to  die;  as  a  matter  of  tact,  we  have 

the  weapon  to  kill  it.      If  the    Heads  ot    I'. 

partments  do  not   make  some  effort   to  im- 

the  health  conditions,  the  Industrial 
Diseases  Act  will  make  it  so  ,-.  stly  to  injure 

and  kill  men  that  employers  will  look  at  the 
profit      and      loss      account,      and      will 
that   it   is  just  as  well  to  look'  after  the  health 

conditions  under  which  the  men  work. 
The  President  ot  my  Association,  the  Vice, 
lent,  and   myself  net    Messrs     I' 
Mid  Thomas  with  a  view  to  discussing  amal- 
gamation and  Bteaming.     We  arrived  at  cer- 
tain conclusions.     The  first  was  with  regard 
■  ie  ventilation  of  plate-houses.       Then' 
lias  not  hem  enough  attention  paid  t<>  this 
matter.       It  *    seem  to  have   been 

realised    that,   in   addition  to  the   funics   that- 

•  ff  mercury,  in  addition  to  the  damp- 
•  •f  the  average  concrete  floor,  the  most. 
obnoxious     fumes    come     from    tube-mills, 
especially   from   those  discharging  (li- 
re, -t     into    the    plate-house.         I    think    that 

point   has  not   received  sufficient  attention. 
The   plate-house   system   has  I  volu- 

tionised.      If  a   man  ha-  a  wet.  floor  to  work- 
on,    if    he    is    kept     up    to    tile    rllloWS    in    Water 

for    the    greater    |  his    shift;    if    the 

launder  "  cut-off  "  is  of  such  a  type  that  he 
cannot    attend   to  it    without  getting  wet   and 

working  in  wet  clothes  for  the  remainder  of 

his    shift,    that    man    is   net    treated    as    any 
animal  would   he  treated,   because  it   is  quite 

well     known     that     animals    have     a     market 

value,  and    it   might    be  necessary    t<>  sell 
them  afterwards '        \  s  it  is  foun  1 

■  mines  that  the  men  are  suf- 
fering  a  little  hit,  a  hole  is  knocked  in  here, 
<>r  a  pane  of  glass  knocked  out  there.  That 

is  not    ventilation;  it  only  causes  more  grieV- 
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anees  for  the  men  to  complain  about,  such 
as  draughts,  catching  coll,  and  so  on.  The 
system  of  ventilation  requires  to  be  gone 
into  by  competent  men,  and  to  be  carried 
out  on  scientific  fines,  and  in  such  a  wax- 
that  plate-houses  will  have  an  ample  supply 
of  fresh  air  for  the  men  employed  therein. 

The  subjects  of  wet  floors,  cut-eft's,  and  de- 
fective management,  are  matters  that  require 
attention,  and  I  can  assure  you  that,  for  my 
own  part,  I  am  going  to  instruct  my  men 
that,  when  these  things  are  in  such  a  state 
that  their  health  is  endangered,  they  must 
simply  leave  and  let  the  companies,  or  who- 
ever may  be  responsible  for  the  bad  condi- 
tions, see  to  it  themselves. 

Then  regarding  the  steaming  of  plates. 
Personally,  during  my  17  years  on  the  Reef, 
I  have  looked  at  the  operation  of  steaming 
with  wonder.  I  have  wondered  where  all 
the  "  brains  to  the  square  inch  "  are,  that 
the  steaming  of  plates  is  continued  month 
after  month,  and  the  only  substitute  for  it 
is  either  to  start  scraping  two  or  three 
millimetres  off  the  copper  every  month,  or 
alternatively,  to  get  a  hundred  natives  in 
to  scour  the  plates  with  canvas  and  sand. 
I  think  that  both  the  methods  adopted  as  an 
alternative  to  steaming,  are  equally  as 
bad  from  a  health  point  of  view.  In 
scraping  hard  amalgam  off  a  plate, 
I  have  found  that  a  considerable 
amount  of  amalgam  lodged  on  the 
clothes  of  those  doing  the  scraping; 
in  fact,  a  very  appreciable  amount  was  car- 
ried away  in  that  manner  and,  I  have  not 
the  slightest  doubt  that  quite  a  lot  was  car- 
ried away  by  their  swallowing  it,  or  by 
other  means  than  it  being  stolen. 

Personally,  I  consider  it  possible  to  per- 
fect a  mechanical  appliance  that  will  obviate 
the  necessity  for  men  coming  into  very  close 
contact  with  mercury  except  for  a  very 
short  period,  certainly  not  to  the  ex- 
tent that  would  injure  their  health. 
If  some  encouragement  were  given  to 
men  of  an  inventive  turn  of  mind, 
it  might  be  possible  to  obtain  a  machine 
to  do  the  work  that  is  at  present  being  done 
by  hand. 

In  the  steaming  of  plates,  there  arises  the 
question  of  the  time  spent  by  workers  in 
contact  with  mercury  fumes  and  about  which 
there  is  a  vast  difference  of  opinion.  1  have 
found  that  some  of  the  Heads  have  said  thai 
it  is  the  men's  own  fault,  and  that,  as  soon 
as  the  steam  box  is  taken  off.  thev  want  to 
"  jump  into  it  "  and  get  the  job  done;  they 


want  to  get  home.  Well,  that  is  quite  na- 
tural. The  point  is,  that  the  contact  with 
the  fumes  can  be  avoided;  it  has 
been  done  on  the  Consolidated  Main 
Reef  Mine  by  means  of  an  appliance 
in     use     there.  Commencing    work    <>n 

the  plate  immediately  the  box  conies 
oft  does  not  injure  the  men's  health  to  any 
extent,  so  far  as  I  know,  and  I  have  heard 
no  complaints  at  that  mine  since  the  box 
was  used.  On  the  other  hand,  I  have  heard 
from  other  mines  which  have  tried  a  box, 
or  something  like  it  (very  often  it  does  not 
bear  very  much  resemblance  to  the  original 
idea)  that  it  is  too  big  a  nuisance.  If  there 
is  a  steam  box  on  the  same  principle 
at  another  mine  that  will  not  work,  the  only 
thing  I  can  suggest  is  that  the  man  who  can- 
not get  it  to  work  should  inspect  the  original 
and  see  where  theirs  lias  failed.  If  a  box 
works  well  under  one  set  of  conditions  in  the 
Consolidated  Main  Reef  mill,  there  is  no 
reason  at  all  why  it  should  not  work  equally 
well  on  any  other  plant.  T  have  heard  many 
complaints  about  steam  boxes  not  working, 
but  I  think  it  is  generally  because  the  peo- 
ple wh  )  put  them  in  imagine  they  can  make 
a  better  box  than  the  original  one  and,  in 
making  a  better  one,  thev  have  turned  out 
something  which   was  really  worse. 

Then  with  regard  to  cleanliness,  During 
my  experience  of  milling  and  amalgamation, 
it  was  not  considered  part  of  a  mill-man's 
duties  to  keep  himself  clean  on  shift;  it  has 
not  been  considered  necessary  that  he  should 
have  sufficient  time  to  wash  his  hands  be- 
fore going  to  have  his  meals;  very  often  he 
has  had  to  eat  them  on  shift.  Conse- 
quently, after  20  or  25  years  of  teaching  men 
that  cleanliness  of  their  hands  or  _  their 
mouths  is  only  a  secondary  consideration  to 
keeping  the  stamps  running,  or  seeing  there 
is  nothing  wrong  with  the  tube-mill,  that 
habit  cannot  be  broken  down  in  five  minutes. 
There  is  a  tendency  to  blame  the  men  for 
not  keeping  their  hands  or  their  mouths 
clean,  but  those  who  make  this  statement 
have  not  realised  that  they  themselves^  are 
responsible  for  building  up  these  vicious 
habits  and  then  grumbling  because  the  men 
will  not  alter.  Consequently,  it  will  take  a 
fairly  strict  set  of  rules,  and  a  considerable 
amount  of  patience  and  time  to  get  those 
rules  impressed  on  the  men  in  such  a  way 
that  they  will  take  adequate  precautions  to 
safeguard  their  health. 

There  is  also  the  matter  of  the  periodical 
examination  of  a  man's  teeth.     It  was  sug- 
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•  I,    I   think,  by  the   Rand   Mutual 
surance  Co.  thai  men  should  come  int 
hanneaburg  and  have  their  teeth  exan 
periodically.       This  is  unsatisfa  I  ithey 
would    always   give    particular   nttention    *o 
their  teeth    I                  ling    n   d  ntist,    who, 

their  appearance  would  imagine 
that  reasonable  '■'"'''  was  being  taken 
of  the  teeth.  The  dutv  is  on  tho 
pari  of  the  man  to  take  reasonable 
precautions  to  ■■>•  I  ■_  '  ing  an 
ine  for  an  insidious  poison  lil-r  mercury  pet- 
tine  into  the  system.  Th  <  onlj  Batisfact 
m  sthod  w  ill  ;  amin  ■  the  teeth  of  th- 

men  while  on  shift  and  '*'  "1  is  found  thf»v 
ore  endangering  thoir  hoalfli  bv  careless  or 
unhealthy  habits  in  anv  way,  they  will  have 
to  be  warned  and,   f  they  continue  doii 

■  I  ■•  :|i  not  alter  their  wavs  so  n<  to  give 
them  the  chance  <  f  coming  through  in  n  rea- 
sonably healthy  condition   thev  will  ha^ 

oe  job  thai  will  not  entail  their 
being   a   danger  to  themselves  or   an; 
else. 

Since  the  "  Safetj  First  "  Committee  has 
-.•til  out  placards  in  repaid  to  mercurial  pois- 
oning  and  personal  cleanliness,  1  have 
and  inspected  a  number  of  mills,  and  the 
only  provision  made  for  washing  which 
I  have  observed  lias  been  an  enamel 
dish  with  a  hole  punched  in  the  bot- 
without  anv  hot  water  laid  on.  Per- 
sonally, after  the  second  man  dad  washed 
in  it ,  I  would  refuse  to  us<  it  There  is  no 
i)  why  anv  mill-man  should  be  asked 
to  wash  in  a  dish  that  the  average  native 
would  look  askance  at.  No  more  cost  is  in- 
volved in  putting  in  decent  hot  and  cold 
water  arrangements.  Th  •  idea  of  installing 
some  cheap  rubbishy  iliim.'  as  being 
i  enough  for  the  men  "  is  fool- 
ish,     and      the      men      are      foolish      to 

•  ■■]:     it  "  \       a     matter     of     facl . 
the   men   are   receiving   instructioi 

that  the  washing  arrangements  are  adequate 
and,  if  not .  to  refuse  to  use  them  until 
per  facilities  are  pro\  i 

Some   unofficial    experiments  have    been 
cat ried  i  'it  during  th<  ■  ■■!<  or  <■.' 

one  of  t he  mine-,  hv  n  member  of  our 
ciation      He   h  is  been  collecting  (he  w ater 
i    by  the   men  on   washing  their  hands 
after  dressing  plat.-        1 1  ured  me  that, 

this  water  contains  an  appreciable  amount 
of  mercury  and  amalgam.  Consequently, 
tin'  supplj  ■  f  suitable  equipment  is  going  <<> 
be  amplj  repaid  l>v  the  recovery  of  gold 
from  thi-  source      The  elimination  of  mer- 


curial poisoning  will  equally  repay  the  mines 
for  any  expenditure  involved.  1  know  to- 
day many  men  who  have  been  in  contact 
with  mercury  are  blamed  for  being  lazy, 
when  a-  a  result  -  t  mercurial  poisoning  they 
arc  unable  to  do  their  work  efficiently. 
Prof.    J.    Cellier     (Member):    I    agree    in 

-one-  res] is  with  the  remarks  that  have 

been  made,  hut  not  entirely.  It  is  found 
that  mercury  in  the  metallic  state  is  not 
probably  as  poisonous  as  mercury  in  the 
cinnabar  state.  The  cinnabar  working 
Almaden,  in  Spain,  were  considered  more 
dangerous  than  the  workings  of  nativi 
in  [dria.  It  is  true  they  worked  a  two 
hours'  shift  on  and  two  off.  hut  the  probable 

nine   was  less   than   it    was  at    Almadeli. 

Tin'  greatest  dai  my  mind,  is  the 

insanitary  way  workers  have  of  taking  their 

i    when    working    with    mercury.         That 
can  he  obviated  very  readily.     It  it  were  in- 

I    upon    that    the   method   adopted   at    De 

-.  where  the  man  on  entering  the  works 

-ne  way,   and   his  lunch,  etc.,  another. 

I      should      Bay      it     would      not      he      at      all 

impossible  to  compel  men,  by  locking  up 
their  lunch  and  giving  it  to  them  only  when 
their  hands  have  been  washed,  <<>  prevent 
that  source ot  trouble.  Poisoning  from  lead, 
•  ample,  excepting  where  the  ore  is  a 
very  friable  one,  occurs  in  many  instances 
from  eating  with  hands  which  have  not  been 
washed,  and  even  from  smoking  tobacco  in 

pipes  which  have  been  (died  while  the  hands 

are  dirty.  That  the  subject  has  not  been 
Known  on  the  Hand.  I  think,  is  n<  t  correct. 
Oncol  ourold  Mill  Managers,  Mr.  Beverley 
Chew  who  was  on  the  Robinson  Deep  was 
very  badly  poisoned  with  mercury  arising 
through  a  man  in  the  same  room  taking 
some  amalgam  at  night  and  putting  it  into 
the  Btove :  in  the  morning  he  t  I  cart 

to  take  out  the  ash  which,  of  course,  con- 
tained the  valuable  portion  of  the  amalgam. 

Men  for  ;i  long  time  past  have  been  known 
Suffer    from     mercurial     poisoning;    ^oii!' 
were   also  known    to  he  poisoned    by   using 
cyanide  to  quicken  th.'  plates.       I   d 
think  we  should  he  overscared  at  being  | 
oiied   by  liquid   mercury  so  lone  as  n 
able  precautions  are  taken. 

A  Visitor:  With  regard  to  the  steaming  of 
plates,  I  have  had  a  few  years'  experience  on 
the  Reef,  and  tin'  day  of  steaming  was  the 
only  da. \  that  I  was  fright   ned  of.     T  worked 
Mill  Manager  who  st  r  us  and, 

on  as  the  box  was  lifted  off  the  plates, 
we    had    to    go    into    the    fumes   and    start 
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scraping  the  plates.  It  used  to  take  us 
two  or  three  days  to  get  over  it.  To-day, 
we  are  still  steaming  plates  regularly,  and  I 
think  it  is  about  time  something  different 
was  tried,  to  do  away  with  it. 

Mr.  H.  Wheeler  (Visitor):  Do  you  know 
of  any  experiments  that  have  been  carried 
out  to  prove  that  mercury  is  vapour- 
ised  by  the  temperature  used  in  steaming? 
Considering  that  the  vapourising  point  of 
mercury  is  about  360°  C.  and  the  tempera- 
ture used  during  steaming  is  about  95°, 
how  would  you  account  for  the  mercury 
being  vapourised  at  that  low  temperature? 

Mr.  H.  A.  White  (Member  of  Council): 
I  had  no  intention  of  intervening  in  this  dis- 
cussion; but  that  point  which  has  just 
been  made  is  one  of  some  importance,  be- 
cause there  is  a  certain  very  minute  amount 
of  mercury  vapour  possible  even  at  the  freez- 
ing point  of  water.  It  is  very  considerably 
increased  at  the  temperature  of  steam  to  such 
an  extent  that  it  may  become  dangerous  to 
health.  Generally  speaking,  this  report,  of 
course,  is  directed  to  the  point  as  to  whether 
it  is  absolutely  necessary  or  not  to  steam  ; 
the  intention  of  the  report  is  principally  to 
deal  with  this  question.  On  that  point  I,  of 
course,  admit  that  there  are  differences  of 
conditions  along  the  Reef:  "  East  is  East, 
and  West  is  West,  and  never  the  twain  shall 
meet."  Take  the  Princess  Estate  in  the 
West  and  the  Spi-ings  Mine  in  the  East  :  one 
mine  recovers  nearly  double  the  amount  of 
gold  by  amalgamation  that  the  other  does. 
Some  gentleman  suggested  to-night  that  this 
is  due  to  defective  practice  in  one  case.  As 
a  matter  of  fact,  I  should  say  that  where 
one  obtains  the  least  recovery  by  amalgama- 
tion the  practice  is  probably  the  most  per- 
fect ;  much  more  attention  is  paid  to  it  than 
in  the  mines  where  recovery  is  easy  and 
high. 

There  are  four  principal  sources  of  danger 
from  mercury,  and  I  should  put  the  first 
and  most  important  as  that  due  to  retorting, 
especially  where  it  is  done  too  hurriedly  and 
the  retort  is  opened  before  it  has  cooled. 
On  this  point  at  the  last  meeting  Mr.  Pyles 
made  a  valuable  suggestion.  The  next  and 
much  less  dangerous  case,  I  should  say, 
would  be  that  of  the  man  who  has  to  clean 
the  amalgam,  who  has  to  plunge  bis  fingers 
into  mercury  daily,  and  has  to  be  brought 
much  more  closely  into  contact  with  it  than 
the  man  who  is  only  scraping  and  dressing 
plates.       Next   comes  steaming,   especially 
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where  this  is  done  in  a  defective  manner. 
I  have  no  doubt  that  there  is  a  possibility  of 
real  danger  there.  And  the  final  possible 
danger  is,  of  course,  the  ordinary  dressing 
and  scraping  of  plates,  more  especially 
where  sufficient  care  is  not  taken  to  remove 
mercury  from  the  fingers  before  fchey  sire 
used  to  convey  food  to  the  mouth  or  to  con- 
vey tobacco  into  a  pipe.  This  is  a  source 
of  danger  which  it  is  possible  to  entirely  ob- 
viate ;  it  suitable  arrangements  are  made  on 
the  mines,  1  think  it  is  quite  possible  we 
can  put  that  source  of  danger  into  past  his- 
tory. 

V^  ith  regard  to  the  incidence  of  mercurial 
poisoning  on  the  mines,  it  is  a  curious  thing 
that  we  have  not  had  in  this  country  suffi- 
cient evidence  brought  before  us  that  there 
is  any  at  all,  except  that  due  to  retorting, 
where  we  have  known  accidents  to  happen 
and  men  to  be  knocked  out  by  mercurial  pois- 
oning. Of  course,  we  know  the  Rand  Mu- 
tual Assurance  Co  instituted  a  large  experi- 
mental inquiry  in  which  they  put  a  large 
number  of  men  through  the  hand  i  of  a  den- 
tist and  found  a  considerable  proportion  suf- 
fering from  their  teeth  ;  but  found  it  rather 
difficult  to  state  that  that  was  due  to  mer- 
curial poisoning.  They  were  inclined  to 
believe  it  was;  but  we  have  not  obtained 
that  strict  scientific  evidence  on  the  point 
that  we  should  have,  and  I  do  not  Know 
how  we  are  going  to  get  it,  because  defective 
teeth,  as  we  know,  are  simply  a  mark  of 
civilisation.  In  America  they  have  about 
70,000  dentists  employed,  and  not  a  very 
large  proportion  of  the  people  in  America 
ever  see  mercury,  except  sealed  up  in  a 
thermometer  or  barometer.  In  order  to  ob- 
tain that  evidence,  I  should  suggsi  that  the 
Miners'  Phthisis  Bureau  should  put  through 
an  examination  a  thousand  of  the  miners 
who  come  up  periodically,  and  coin  pare  the 
figures  so  derived  with  those  of  the  reduc- 
tion men.  If  they  find  that  the  incidence 
of  teeth  trouble  and  mouth  trouble  is  very 
much  less,  in  that  case  we  should  have 
some  valuable  evidence,  which  at  present 
is  lather  lacking.  I  always  believe  in  get- 
ting facts  where  possible. 

With  regard  to  steaming  at  the  present 
time,  before  we  have  these  mechanical  ap- 
pliances that  are  promised  and  which  may 
eventuate  later  on.  Now,  if  there  is  a  suffi- 
cient body  of  opinion  amongst  the  workers 
thai  it  is  dangerous,  that  is  sufficient  for  us 
to  act  upon.  You  see,  we  are  not  bound  to 
wait  for  evidence  on  that  point.     If  there  is 
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a  pronounced  feeling  ai  >ur  men  in  the 

mills— if  they  actually  feel  that  steaming 
is  dangerous,  I  should  say  that  that  notion 
in  itself,  a1  the  presenl  Btage,  is  sufficient 
ndemn  it.  We  all  know  if  there  is  a 
clash    between    the    ii  I  ol    the   work 

and  the  interests  of  the  worker  in 
these  times,  which  g —  to  the  wall. 
i  the  work  is  going  to  slightly  suf- 
fer because  we  are  going  to  abandon 
steaming,  then  if  the  health  of  the  worker 
can  probably  I"-  improved,  I  think  thai  in 
itself  is  sufficient  to  enable  us  to  say  that 
steaming  is  going  to  die  out  on  the  Rand, 
it  is  going  to  die  righl  out.  We  shall  have 
some  old-timers  who  are  going  bo  grudge 
a  little  extra  wok,  but,  if  they  are  going 
to  do  that  at  the  expense  ol  health,  it 
should  not  be  permitted.  All  those  who  are 
in  thf  hal.it  of  steaming  Bhould  try  every 
other  method  first  and  persist  in  the  best 
until  they  have  found  it  is  almost  as  good  as 
steaming  at   the  worst . 

Mr.  W.  H.  Jane  (Member):  \  little 
while  after  I  started  work  on  the  mines, 
many  years  ago,  I  was  steaming  plat  I 
was  very  young  and  very  enthusiastic,  and 

Wanted    to   show   of   what    Btufi   1    was   mad-'. 

and  T  got  into  the  steaming  of  plates  with 
b  vengeance.  It  was  not  the  Battery  Man- 
ager's fault  ;  1  did  it  myself,  as  many  more 
done  Bince.  Well,  at  four  o'clock  in 
the  morning  they  had  to  Bend  for  the  doctor; 
7  was  completely  laid  out  with  mercury 
funics.  I  suppose  I  was  fortunate  in  get- 
ting that  lesson,  which  1  have  not  the  Blight- 
doubt  has  saved  my  health  to  a  very 
considerable  extent  since. 

With  regard  to  one  point  raised  by  Mr. 
c  (mic  of  the  greatest  difficulties  I 
have  had  for  a  number  of  years  is  to  pre- 
vent the  men  using  their  hand  t<»  smooth 
the  amalgam  at  the  to),  of  the  plate.  1  d<> 
not  like  the  practice;  1  never  did.  It  is  ab- 
solutely unnecessary  Time  after  time  when 
dressing  plates,  men  "ill  be  found  who,  in- 
stead of  using  the  spoke  brushes,  will  usp 
their   hands    '  th    the   amalgam.       1 

have  stopped  it  hundreds  of  times,  hut  the 
nracl ice  is  -till  persisted  in  That  nract ice 
is   a  relic  of  the   "  good  old   times"   when 

men   were   trained   in   that    way. 

Another   point    that    has  occurred    to   me 

whilst     listeniiiL'    to    the    discussion    en    hard 

amalgam.      Amalgamation  i-  a  physical  pro- 

.  it  i<  not  a  chemical  | 
is  naught  Lv  amalgamation  because  it  has  a 
higher  specific  gravity  than  mercury,  there- 


to),   .ill  the  amalgam  on  the  plate  was  once 

■     hard     a-    it     went    down    the 

plate.        Within   very  small   limits   it    could 

have  been  recovered  before  becoming  hard. 

I    should  like  to  confirm  the  opinion  ex- 

pr — ed   by  Mr.  George  thai    a  considerable 

taken  <  ver  the  whole  of  the  reduction 

plants  of  the  ll.et,  occurs   in  the  p 

scraping   plates   when   steaming.        Despite 

the    care    taken,     amalgam      is    lost,      and 

though    slight    en   each    plant,   it   amounts   to 

a  considerable  Bum  when  taken  collectively. 
Probably  I  shall  endeavour,  if  time  per- 
mits, to  make  a  further  contribution  regard- 
ing this  matter,  after  fully  considering  tl  e 
report   and   the  discussion. 

Prof.   J.   Cellier:    If    I     may    he    allowed 
to  add.  to  my  previous  remarks,  there  is 
point  that   we  must   not  forget.      In   Wales 
there  are  numbera  of  miners  who  are  not  in 
very     good     condition     fr<>m     following 
comparatively      good      mining     occupation 

— a  healthy  <  tie,  I  mean.  It  was 
found  that  these  men  never  chanced 
when  they  came  up  from  under- 
ground. They  probably  got  wet,  went 
into  the  train  and  drank  tea  that  was  very 
strongly  brewed,  and  that  probably  caused 
more  disease  than  anything  inherent  to  the 
occupation.  If  the  men  do  not  wash  before 
they  eat  and  wash  when  they  go  home,  it 
would  pay  the  companies  to  supply  them 
with  suits  which  they  can  work"  in:  it  will 
save  mercury,  health,  and  insurance. 

Mr.    J     E.    Thomas    (Past  -  President) : 

With  reference  to  the  i  Sect  of  the  discharge 
from  the  tube-mills  int<>  the  plate-house,  it 
might  he  useful,  before  any  reply  is  made 
t<>  the  discussion,  t<>  investigate  the  health 
conditions  ot  those  masons,  who  l'c*  into 
the  tube-mills  to  re-line  them.     Those  men. 

certainly,  come  more  int<>  contact  with  the 
fumes    than     men     working    in     the     plate- 

lion 

Mr.  E.  M.  Weston  M>  >///<<  r  of  <'<>iniril): 
I  think  the  Secretary  ot  the  Reduction 
Workers'  Association  has  done  a 
vice  in  coming  here  and  presenting  the 
views  of  the  workers  directly.  The  discus- 
cusion  on  many  papers  which  come  before 
this  society  would  he  more  interesting  if  that. 

practice    was   carried  out    still   more,    and    we 

had  an  opportunity  of  hearing  the  views  of 

the  .  on   the   various   pn 

the  mines  and  elsewhere.     We  usually 
expressions  of  opinion-   from    the    financial 

and   technical  standpoint,   hut    we  do  not    al- 
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ways  get  the  human  point  of  view,  and  I 
think  it  would  add  to  the  value  and  useful- 
ness of  our  discussions  if  similar  expressions 
of  opinion  on  the  lines  given  us  by  Mr. 
George  were  available  more  frequently. 

Although  I  am  not  a  metallurgist,  I  have 
stated  before  that  I  consider  amalgamation 
is  an  out  of  date,  heathenish  process,  which 
could  be  quite  well  dispensed  with  on  the 
Band.  Having  no  scientific  facts  or  argu- 
ments to  bring  forward  in  support  of  this 
revolutionary  statement,  my  suggestions  are 
not  approved  by  our  leading  metallurgists. 
Somthing  has  been  done  already  in  this  con- 
nection at  the  New  Goch  Mine,  and  amah* 
gamation  has  been  greatly  reduced  with 
much  benefit.  I  must  say  that  the  discus- 
sion to-night  has  strengthened  my  views 
very  considerably.  I  hope  the  Heads  of 
the  Metallurgical  Departments  of  the  var- 
ious Groups  will  give  the  subject  their  serious 
consideration  and  eliminate  amalgamation 
altogether. 

Mr.  G.  Melvill  (Member) :  I  have  been 
using  Mr.  Walker's  steaming  box  at  the 
Consolidated  Main  Keef  for  the  last  five 
months,  and  must  say  there  are  absolutely 
no  fumes  during  the  steaming  operation.  The 
steam  should  be  shut  off  a  few  minutes 
before  removing  the  cover  so  as  to  allow- 
any  fumes  that  remain  in  the  box  to  be  dis- 
sipated, and  the  men  should  not  start 
scraping  immediately  the  cover  is  removed. 
If  this  steaming  box  were  adopted  on  all 
mines  and  the  above  precautions  taken,  1 
am  sure  the  danger  of  mercurial  poisoning 
will  be  reduced  to  a  minimum  as  far  as 
steaming  is  concerned. 

The  greatest  source  of  danger  is  during 
retorting.  The  men  are  always  in  too  great* 
a  hurry  to  get  away,  and  very  often  the  re- 
tort is  drawn  before  all  the  mercury  is  off. 
Before  opening  the  retort,   the  fire  should 


be  drawn,  and  when  the  gold  is  taken  out, 
it  should  be  lefl  in  a  well-ventilated  spot  in 
the   smelting   room,   and   not   touched   until 

it  has  cooled  dow  n  a  little. 

The  practice  of  eating  meals  and  filling 
pipes  with  dirty  hands  should  be  disa  u 
ed..  There  are  some  shiftmen  who  would 
never  think  of  washing  their  hands  or 
brushing  their  teeth  if  they  could  help  it  ; 
and  there  are  others  again  w  ho  are  most  par- 
ticular. 

I  believe  m  keeping  a  fair  amount  of 
amalgam  on  the  plates,  and  steaming  each 
plate  every  lour  or  five  months. 

Mr.  W.    E.    Thorpe  (Member) :    Speaking 
as  an  assayer — purely  an  amateur  with  re- 
gard to  amalgamation  — is   there   any   m 
sity    for   close    steaming,    if  the    plates    are 
well  bedded  with  silver  amalgam '.' 

I  think  where  mercurial  poisoning  is 
chiefly  caused  is  in  smelting  owing  to  im- 
proper packing  of  doors,  etc..  A  great 
deal  of  wet  lose  asbestos  is  used,  and  a  lot 
of  fumes  escape  when  this  dries  out  and 
crumbles  on  the  retort  getting  hot. 

Damp  sheet  asbestos  gives  a  very  much 
better  joint  and  avoids  a  lot  of  leakage. 

The  President:  1  would  like  to  remark, 
with  regard  to  Mr,  Weston's  suggestion 
about  the  interest  which  has  been  occasion- 
ed this  evening  by  the  presence  of  the  mem- 
bers of  the  Reduction  Workers'  Association 
that  they  are  probably  well  aware  we  should 
be  only  too  pleased  to  welcome  them  at. 
any  time  and  to  have  their  contributions  to 
discussions.  The  particulars  regarding- mem- 
bership can  be  obtained  from  the  Secretary. 

This  paper  on  amalgamation  will  be  open 
for  discussion  at  subsequent  meetings  of 
the  Society.  We  do  not  meet  again  until 
February,  but  in  the  meantime,  any  con- 
tributions to  discussion  sent  in  will  be  in- 
serted in  the  Journal. 


SOME    POSSIBLE    CAUSES    OF    DISCREPANCIES      BETWEEN 
BUYERS'  WEIGHTS  OF  GOLD  BARS. 


MINE      & 


By  Harry  R.  S.  Wilkes  (Member). 


Differences  between  the  mine  weights  oi 
gold  bars  and  those  of  the  same  bars,  re- 
corded by  the  buyers  at  home,  before  melt- 
ing, often  occur;  and  further  differences, 
after  melting,  generally  are  recorded.  This 
is  of  course  well  known  as  is  also  the  fact 
that  these  differences  are  apparently  all  in 
favour  of  the  buyers. 


The  account  sales  usually  give  three  re- 
cords of  weights,   viz.:  — 

1.  Mine    weight. 

2.  London   weight   before  melting 

3.  London    weight    after  melting. 

It  is  with   the  differences  between  these 
that  the  writer  proposes  to  deal. 
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There  are  two  general  methods  in  use  on 
the  Kand  for  pouring  gold ; 

Method  A.   Pouring  without  slag, 
skimming. 
B     I'ouring  under  a  slag  o 
The  former  is  most  suitably  employed  in 
dealing  with  gold  o\  high  fineness,  the  Lat- 
when    uniting    gold    containing    much 
base  metal. 

The    oorred    condition    tor   pouring    gold, 

is  that  it>  be  at  as  low  a  temperature  as  is 

compatible   with   slow   pouring.      The   esti- 

M  of  surd   a  temperature  is  a  matter 

<.f  considerable  judgment,  and  may  be  al- 

l  to  enter  1 1 1  •  -  province  <>l  th< 
perl ,  at   anj   rate  the  ability  is  only  to  be 
acquired  by  long  ami  oonstanl  practice.    It 
often  happens  that  this  condii  s  not 

obtain,  because  of  the  fear  of  having  the 
metal  freeze  before  pouring  is  completed. 

it    is   customary    with    both    tin-    methods 

.A   at.  I    B  I   after  the  metal   has  Bet,  and 

while  .-till  hot,  to  quench  it  in  water,  or 
weal:  acid;  in  water  to  remove  the  slag 
(method  B.)  and  in  weak  acid  to  clean  the 
surface   before  scrubbing. 

The  centre  of  tic  bar  i>  the  last  to  set, 
and  alter  setting  a  further  contraction  takes 
place  until  the  bar  is  comparatively  cool. 
Hence  a  <-a\  it  \  is  formed  in  the  centre  due 
[>>  the  rigidity  of  the  rapidly  coo: 

A-    this   cavity    tonus,    a    partial    vacuum    is 

up,    which    draws    into    it    through    the 

centre  of    the   top   of  the    bar,    i.e.,   the   line 

of  Leas!  res  stance,  ■>  filling;  in  case  of  meth- 
od \  ,  of  water;  ami  of  method  B.,  <»f  slag, 
with    sometimes   a  little   wal  I    ually 

the  aperture  connecting  with  the  cavity  18 
a   small  one,    cither   a   tine    crack    or   a    pin 


hole. 
('"minimis    under 
the    cavity    is 


weak-        acid,        and 


Method    .1.     In    this 
filled    with    water 
differences      between 

local     and     home     weights,     \»  fore     melting, 

often  occur.  These  vary  considerably,  since 
me  ban  the  apertures  are  so  small 
that  evaporation  on  the  voyage  t<>  England 
is  incomplete,  and  also  some  bars  arc  sub- 
jected to  more  or  less  heal  to  dry  the  Bur 
i-  tore  weighing.  If  the  bars  poured 
by  method  \  are  thoroughly  dried,  no  dif- 
ference- between  local  and  "before  melt- 
ing "  London  weights  should  occur.     When 

they    do,    they    arc    due     to     weighing     and 

clerical  errors.     <  twine-  p,  the  Lengthy  war 

period,  during  which  account,  sales  have  not 

been  received,  precise  information  of  differ- 
ences are  not  available. 


For  many  years  its  has  been  the  writer's 
practice,  when  the  bar  has  been  cleaned,  to 
it  on  the  hot  cover  of  the  smelting 
furnace  for  about  twenty  minutes.  Within 
fifteen  minutes  if  the  cover  is  hot  enough 
the  contained  water  is  expelled  with  some 
force,  in  jets  of  water  or  steam  through  the 
small  apertures  of  entrance,  and  only  when 
steam  ceases  to  issue  from  these  holes  is 
the  bar  considered  dry  for  weighing. 

On  two  occasions,  it  was  possible,  with 
cold  bars,  by  injecting  air  with  a  blow  pipe, 
to  release  the  contained  water,  which 
amounted  in  one  case  to  10  cc.  and  in  the 
other   to    15    '■•■.         These    quantities   will   be 

referred   to  later. 

editions   under   M'lli<>il   />'.  —  For  some 

tune      alter     the      liar     has      set      and      while 

it.     is     still     contracting     the     slag     cover 
remains    in    a    molten    state,    and    is    thus 
easily  drawn  into  the  cavity.     If  the  bar  is 
quenched    in     water    to    remove    the    slag, 
while   still    very    hot   a  little   water  is  often 
drawn  in  as  well,  and  completes  the  filling 
of    the    cavity.         Of    230    consecutive    bars 
poured    by   this   method   39  only   showed   a 
loss  on  reaching   Lin, ion,  and  the  avi 
difference  between  local  and  "  before  melt- 
ing,"   London  weights  was  only  0'037 
or  0*74  dwts.     This  loss,  the  writer  sug| 
was  due  to  evaporation  ,,f  the  water  tilling, 
during    the     voyage,     i.e.,     the   water  which 

entered  the  cavity  after  the  slag  had  been 
from    the    bar.        The    slag   which 
had  already  partly  fill<  vity  of  course 

remained    unchanged  during  transport. 

Weights  "   atter  melting 
considerably  less  than  those  before  melting, 
and  it.  is  sometimes  assumed  that  this  loss 

olely    due    to    the    refining    by    oxidation 
during  the  remelt;  doubtless  there  is  some 

such    K)8S,    hut    that    it   accounts  for  the  total 

difference  is  open  to  serious  question.     For 
example  :    - 

of  •_"J  c  nsecutive  bars  poured  by  method 
B.  the  average  difference  between  the  fine- 
ness estimated  by  assaj  at  the  Mine,  and 
that  estimated  h\  the  buyers,  was  0'07  rail- 
hemes,  the  buyer's  assay  being  the  In. 
Tins  difference  on  the  '2'2  bars  amounted  to 
l  '>  ozs    m  •  ■  ■  t  he  sellers. 

The  fine  gold  allow  ,   the  buj 

was  however  16*5  ozs.   less  than  the  Mine 

u  owing  to  the  loss  of  weight  in  PS- 
melting,  nearly  all  of  which  may  he  fairly 
assumed  to  have  been  dm1  to  encased  slag. 
Dip  samples  being  taken  in  London,  for 
assay,  the  increased  value  of  0-07  milliemes 
in  the  Londoi.  -  most  likely  represent- 
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ed  the  amount  due  to  refining  during  the. 
the  remelt,  which  in  the  case  of  the  22 
bars  under  consideration  amounted  to  a 
total  loss  of  weight  of  1*5  ozs.  In  support 
of  this  may  be  presented  the  fact  that  the 
weight  of  slag  sufficient  to  displace  10  cc. 
of  water  is  approximately  0'76  ozs.,  and  as 
above  stated  it  was  found  possible  to  re- 
lease 10  and  15  cc.  from  2  bars  respectively. 
The  weights  taken  for  assay  by  the  buy- 
ers, and  tne  pot  scrapings,  are,  or  should 
be  included  in  the  final  weight  of  the  bar 
at  home. 

The  writer  is  indebted  to  Mr.  E.  0.  Dur- 
rant  for  reminding  him  that  a  discrepancy 
must  occur  between  home  weights  and 
those  of  Johannesburg  due  to  the  difference 
in  density  of  the  air  displaced  by  the  brass 
weights  used.  Brass  approximately  occu- 
pies weight  for  weight  twice  as  much  space 
as  gold,  and  Mr.  E.  J.  Laschinger  has  esti- 
mated the  difference  in  density  of  this  dis- 
placed air  when  weighing  a  bar  of  1,000 
ozs.  to  be  equivalent  to  1\  grains  which 
amount  should  be  added  to  the  home 
weight.  (Tliis  Journal,  October,  1904.) 
The  addition  of  this  discrepancy  would  have 
brought  the  average  deficiency  on  the  22 
bars  noted,  to  approximately  0'77  ozs. 

From  the  foregoing  the  writer  is  led  to 
the  conclusion  that  only  an  apparent  dis- 
crepancy exists  between  the  values  of  the 
gold  estimated  here  and  those  received 
from  the  buyers. 

Mr.  L.  Monckton  has  designed  a  very 
neat  electrical  apparatus  for  drying  gold 
bars. 

Mr.  J.  Hayward  Johnson  (Member  of 
Council)  :  I  beg  to  move  a  very  hearty  vote 
of  thanks  to  Mr.  Wilkes  for  his  very  inter- 
esting paper.  Tins  subject  was  brought  up 
many  years  ago*  in  this  society,  and  a 
special  Committee  was  formed  to  investi- 
gate the  matter  of  both  weights  and  assays  : 
and  I  think  it  would  be  interesting  if  some 
of  the  members  of  that  old  Committee  were 
to  come  forward  and  give  their  opinions  on 
the  points  brought  forward.  I  believe  we 
have  present  here  this  evening  Mr.  Brown 
Chief  Chemist  of  Messrs.  Johnson,  Mat- 
they  &  Co.,  and  Mr.  Kahan  from  the  Aus- 
tralian Mint ;  they  might  give  us  some  very 
interesting  facts  on  this  subject. 

*See  this  Society's  Proceedings  Vol.  II.  :  1897 — 
99,  pp.  1,  46,  791,"  and  this  Journal  Vol.  V.  :  1901 
—05,  pp.  138,  217,  224,  253,  313,  341  ;  Vol.  VI.  : 
1905—06,   pp.    19,   36,  49,   161,    192,   248,   346. 


The  President:  Mr.  Brown,  of  Messrs. 
Johnson,  Matthey  A  Co..  London,  is  with 
us  this  evening,  and  1  am  sure  he  will  be 
able  to  give  us  the  London  point  of  view 
in  tli'.'  matter. 

Mr.  H.  J.  Brown  (Visitor):  1  do  not  know 
that  1  can  add  much  to  what  the  paper  lias 
said  it  is  certainly  verj  complete  in 
its  way,  and  the  reasons  which  arc  put 
forward  air  those  which  Lave  been  known 
to  US  lor  many  years.  1  did  not  know  hut 
that  South  Africa  also  was  cognisant  oi 
the  fact,  thereby  making  it  unnecessary 
that  this  paper  should  be  read  here  to- 
night. 

The  London  weight  differences  described 
here — 1  take  it,  you  say  "London"  he- 
cause  London  has  been  the  chief  buyer  of 
your  gold  for  many  years  past.  During  the 
war — which  period  Mr  Wilkes  has  omitted, 
advisedly  because  of  Account  Sales  not  hav- 
ing been  received — some  of  the  bullion  also 
went  to  the  Colonies,  and  I  have  had  an  op- 
portunity of  examining  these  figures,  the 
differences  in  which  appear  somewhat  simi- 
lar to  those  which  have  obtained  in 
the      past      in     London.  Consequently, 

it  is  a  universal  difference,  not  an  artificial 
one,  and  as  Mr.  Willies  says,  it  is  an  "  ap- 
parent "  difference  only.  1  might  just  say. 
shortly,  that  the  statement  with  regard  to 
the  water  sucked  in.  through  the  holes 
is  evidenced  by  the  fact  that  when  we 
open  boxes  from  the  bank  at  our  premises, 
the  sawdust  packing  where  the  cavity  ex- 
ists is  perfectly  wet  and  has  to  be  scraped 
away,  proving  the  presence  of  water. 

With  regard  to  the  loss  in  melting.  Of 
course,  there  is  a  certain  loss  by  volatilisa- 
tion of  base  metals — base  bars  especially. 
I  was  very  much  struck  by  the  lack  of  uni- 
formity in  weights  of  high  grade  bars  from 
a  certain  mine,  and  alter  my  assistants  had 
had  returned  from  the  war,  1  had  time  bo 
make  some  investigations  Some  of  the 
bars  were  melted  without  a  cover,  when  a 
film  of  slag  was  distinctly  observable,  others 
were  melted  in  the  usual  way  under  a  cover 
of  carbon,  and  an  examination  of  the  carbon 
cover  after  pouring  revealed  the  presence 
of  adherent  slag.  Therefore,  I  can  only 
confirm  what  the  paper  has  said  in  this  re- 
gard. 

I  perhaps  mighl  criticise  the  statement 
that  the  correct  condition  for  pouring  gold 
is  at  a  low  temperature.  Now  this  seems 
to  require  confirmation  or  modification.  1 
daresay  there  are  a  good  many  smelters  here 
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to-night,  and  they  will  perhaps  Let  m  >■  know 
later  on  whether  my  contention,  according 
to  t  heir  experience,  is  &  >  reel  or  not .  ! 
rather  think,  in  base  bars  especially,  that 
■  differences  would  be  found  by  pouring 
tin;  I/. it-  .:t  a  particularly  low  temperature. 
The  question  _'ati<ai  conies  in,  and 

if  the  sample  U  taken,  a-  it  was  in  this 
country  during  the  war,  by  simply  drilling 
from  one  end  to  the  other,  either  top  or  hot- 
ton,,  or  both,  then  you  are  going  \>>  get  wide 
differences.  I  have  seen  differences  as  wide 
:i-  in  milliemes  between  two  differenl  drill- 

i >n  the  same  bar  when  cast  cold. 

The  method  in  London,  and  1  dare  say  it 

is  the  same  in  other  places,  when  that  kind 

o!  bar  is  melted  at  ;i  fairlj  good  temperature, 

not  ;i  high  on.-,  l.nt  certainly  not  a  low  one, 

thoroughly  stir  the  metal,     i  may  men- 

bere  that  our  regulation  in  stirring  tin' 
most  base  bars  is  ion  times,  and  1  often 
bear  a  junior  while  passing  the  head  melter 
when  he  is  stirring  the  bar  (and   he  alone 

d  i  shy:  "  What  tune  are  von  playing, 
Hill?"  "  Oh.  tin-  old  Bundredth."  So 
you  see,  great  care  is  taken  with  these  base 
When  it  i-  stirred  ••'  hui  dred  times, 
the  metal  is  thoroughly  mixed,  an. I 
tin-  most  dependable  assaj  is  therefore  ob- 
tained  from  a  dip  Bample  Corners  are 
also  taken  -  ft  as  a  check.  With  this 
particular  method  of  Btirring  and  pour- 
ing -it  a  fairlj  l>«»\  temperature,  we  find  that 
the  differences  are  verj  slight  indeed  be- 
tween  the  chip  and  the  dip,  although  the  dip 
is  taken  as  the  actual  assay  tor  purchasing 
purposes. 

With    regard    to    t lie    statement    in  t  he 
paper : — 

The  weights  taken  lot-  assay  by  the  buy- 

and    t  he    p<  it     Bcra]  ings . 
sli  uld  he,  included  in  the  final  weight 

ot    the    bar   at    home 

Well,  J   think  there  is  ;m  element  of  doubt 

i  in  that  a i  I  I  would 

gest .  when  t  hi        '    tea  are  incorporated  in 

your  Journal,    that    the    v.  or  should 

be  eliminated,  because  they  are  most 

distinctly    wrong         If  ;i   bar  after  melting 

>nl\  a  few  points  .,)  ;,n  OUUi  e,  and 
w  hen  I  ted  you  that  the  dips  and  chips  weigh 
a  couple  '  f  ounc  an  quite  imagine 

thOB  ale        Weighed        with        the        Pal'. 

Th  ire  are  no  perquisites  what**  ever    i 
Buyer's  Refinsn      we  Bhould  certainly  have 
had  you  metallurgists  down  on  us  liki   a  ton 

of  hot  bricks,  were  it  so. 


up  th.-  question  of  pot  scrap- 
and  I  might  just  say  here,  in  passing, 
thai    all  tiie  recoverable  losses  arc  weif 
and  accounted  for  with  the  bar. 

1      urn      very      much      obliged      to 
for     the     kind     invitation     you     and     your 
Council  have  extended  t<>  me  to  he  present 
this  evening.     It  has  been  a  most   into 

n.  In  my  experienc  •  of  metal 
lurgy,  I  have  come  across  every  subject 
that  has  been  discussed  a?  this  meeting,  in- 
cluding Industrial   I  >i- 

I    sat    at  a  I  E    I  -  at    the 

Some  Office  some  years  ago,  on  the  question 
of  the  incidence  of  led  poisoning,  and  I 
think  the  same  pre3aul/ions  as  ar«3  eml         I 

in   the    Ait    in    England    would    apply   to  this 
question.        It   they   were   carried   out    pro 
perly,  I   feel  sure  the  incidence  of  mercurial 
ning  would  not  be  so  very  great. 
If    there    is   any     question     I    can     an-w  >f 

Later,  I  shall  be  very  pleased  to  do  so,  if  it 

is  w  ithin   my   ability. 

Mr.  H.  R.  S.  Wilkes  (Member):  I  am 
very  glad  to  have  been  able  to  elicit  the  in- 
f<  rmation  that  tins,,  sample  weights  and  pot 
scrapings  are  weighed  in  with  the  bar  My 
reason  for  putting  in  that  "  or  should  he 

was,   in  talking  Over  the  matter  with   friends 

.■lid  fellow-practitioners,  considerable  doubt 
has  been  d  on  thai   point.     I   shall 

be  pleased  if  that  phrase  can  bo  elimirj 
I  had  no  definite  inf  >rmal \< mi  before. 

Mr.  H.  J.  Brown:  5fou  have  m\  strict 
issu ranee,   sir. 

Mr.  R.  R.  Kahan  (Visitor):  I  have  not 
had  any  experience  of  melting  South  African 
bullion,  hut  wlan  melting  bullion  produced 
in  Australia  there  is  a  loss  in  melting  similar 
t<»  that  described  in  the  paper.  \1\  export' 
eii.e  ot  melting  tine  gold  or  an  alloy  of  fine 

gold    and    silver  is   that    there   is  n<  >   loSS   due 

t<>  melting,  but  w hen  base  metals 
ed     with     the     gold     melting     losses     oc- 
cur.      I    am    n<  t    familiar  with  the   method 
of    pouring    ordinary    bullion    without    slag 

after    Bkimming,    and    should    like    to    know 

something  about  tic  method  Does  it  con- 
sist of  making  tl  e  slag  thick  with  hone  ash. 
et.\ .  bef<  re  Bkimming '.' 

\\  him  melting  coppery  bulla  u,  sa>  bullion 
7  or  m  »re  per  i  ent  <>f  copper,  I 
think  that  th  ■  best  method  i-  t.>  use  char* 
coal  in-t'  el  of  the  ordinary  fluxes,  and  *<• 
sprinkle  tine  charcoal  in  the  ingot  just  as  it 
Bete  in  tin    mould.     This  prevents  a  certain 
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amount,  of  oxidation  and  produces  a  better 
ingot  Generally  for  other  alloys  the  ordin- 
ary flux,  i.e.,  a  mixture  of  borax  and  soda 
nitre,  is  the  most  suitable. 

I  agree  with  Mr.  Brown,  and  do  not  ad- 
vocate pouring  gold  when  it  is  verj  cold. 
It  is  necesary  to  attain  a  moderate  temper- 
ature so  that  .1  homogeneous  mass  is  obtain- 
ed before  taking  the  dip  samples  and  pour- 
mi;  the  bullion  immediatily  after  sampling. 
Have  the  melters  of  gold  bullion  noticed 
that  the  temperature  of  the  mould  has  a 
considerable  influence  on  the  appearance  of 
ihe  ingot  after  cooling?  If  the  temperature 
of  the  mould  is  too  high,  a  porous  ingot  is 
obtained,  and  consequently  it  absorbs  more 
water  than  it  otherwise  would. 

Quenching  the  ingot  either  in  weak  acid 
or  water  should  not  be  carried  too  far.  The 
ingot  should  be  removed  from  the  weak  acid 
or  water  while  it  is  hot,  say  so  hot  that  it 
cannot  be  handled  with  comfort;  by  this 
means  any  water  enclosed  in  cavaties  is  eva- 
porated. 

It  would  have  added  to  the  interest  of  the 
figures  in  the  paper  if  the  fineness  and  base 
content  of  the  22  bars  melted  had  been 
stated,  because  the  melting  loss  is  connected 
with  the  ba3e  metal  contents  of  the  bullion. 
Assuming  that  22  bars  were  a  thousand 
ounces,  the  loss  of  1G  ounces  is  equal  to 
about  0-07  or  008%  of  the  weight  of 
the  bars.  From  my  experience  of  melting  bul- 
lion of  an  average  composition,  about  800  to 
810  gold,  120  to  130  silver  and  the  remainder 
base,  a  loss  of  0-07  to  0'08%  does  ocur.  Of 
course,  when  melting  bullion  containing  less 
base,  a  smaller  loss  in  melting  occurs.  Zinc 
produces  high  melting  losses,  frequently 
when  melting  this  class  of  bullion  heavy 
fumes  leave  the  surface  of  the  metal  while 
it  is  being  stirred,  and  these  fumes  even 
condense  on  the  edges  of  the  mould  and 
pouring  table  while  the  bullion  is  being 
poured. 

Mr.  Wilkes  is  to  be  thanked  for  the  in- 
formation given  in  the  paper.  I  was  parti- 
cularly interested  in  the  last  paragraph 
stating  that  there  is  a  difference  between 
Johannesburg  and  London  weights  due  to 
the  difference  in  the  density  of  the  atmos- 
phere at  the  two  places.  A  visitor  to  Jo- 
hannesburg has  to  become  accustomed  to 
change  some  of  the  standards  of  comparison 
used  at  sea  level,  for  example,  I  am  accus- 
tomed to  think  of  an  atmospheric  pressure 
as  15  lbs.  per  square  inch,  but  realise  that 
it  is  considerably  less  here. 


"A     SAFETY     FIBST     METHOD     Kol! 

THE    ESTIMATION    OF    CO     IN    MINI'. 

AIK." 


By  H.  R.  s.  Wilkes  (Member). 


(Printed  in  .Journal,  May,  1->I'>  i 

REPLY    To    DISCUSSION 

Mr.  H.  R.  S.  Wilkes  (Member):  There 
exists  very  little  reason   for  a   reply  to  this 

paper  since  there  has  been  no  discussion 
on  it;  my  remarks  will,  therefore,  be  brief. 

My  thanks  are  due  to  Mi'.  Gibson  who 
having  had  practical  experience  with  the 
apparatus,  has  spoken  with  authority,  and 
has  entirely  understood  the  suitability  of 
the  method  for  the  work  it  was  designed 
to  do. 

His  remarks  closely  represent  the  opin- 
ions of  all  those  practical  men  with  whom 
I  have  actually  used  the  apparatus  beloW 
ground. 

When  there  have  been  differences  between 
the  results  obtained  by  the  standard  meth- 
od, and  those  of  that  under  consideration, 
they  have  occurred  in  the  writer's  absent' 
and  have  been  estimated  by  gentlemen  to 
whom  he  has  had  no  opportunity  of  demon- 
strating the  method  of  working. 

My  thanks  are  also  due  to  Mr.  Warten- 
weiler   for  his   words  of  appreciation. 

Dr.  Moir  has  nothing  to  say  about  the 
method  itself;  silence  in  such  a  quarter 
may  surely  be  taken  as  the  highest  praise. 
The  "  only  useful  thing  '"  he  finds  to  say 
on  the  matter  is  a  personal  one.  It  has 
been  my  privilege  since  last  meeting  to  read 
Dr.  Moir's  paper  on  a  similar  subject,  and 
I  was  greatly  interested  to  note  the  many 
points  of  difference  between  Dr.  Moir's  pro- 
cess and  the  "  Safety  First  '     method. 

Such  apology  as  is  due  to  Dr.  Moir  is 
gladly  proffered,  as  well  as  to  any  other 
writers  who  may  have  been  unknowingly 
neglected.  There  are  no  references  in  Dr. 
Moir's  paper  to  other  writers,  thus  it  would 
appear  that  the  doctor  and  the  humble 
practitioner  have  been,  unintentionally  and 
unconsciously,  of  course,  "  Arcades  Ambo  " 
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GOLD— ZINC— CYANIDE. 


Bi    \V.   R.    Feldtmann   (Pasi   President). 
(Printed   in   .Journal,  August,   1019). 

DI8<  U88ION. 

Dr.  J.  Moir  (Pa  !  Pr<  ident):  Mr.  Feldt- 
mann's  discovi  ry  of  two  crystalline  forma 
of  aureus  zinc  cyanide  is  very  interesting, 
I. ut  it.  is  not  very  likely,  although  not  im- 
ble,  that  one  is  aurous  zincocyanide 
and  the  other  zinc  aurocyanide.  The  con- 
stitutional formula  of  K  Au  Cy2  is  probably 
tetrahedral  and   symmetrical,   viz. : — 

^N  Au 

Cv.       i  -  /  NK  whence  there  should  be  no 

>  C   / 
diffarence   between   gold-zinc   and   zinc-gold 
cyanides.     This    formula    is    adopted   b 
to  \\;<  [Duping  analogous  to  free  cyan 

ide,    K.C     N  or  K.N     < '.  as  these  complex 
cyanides  are  comparatively  Btable. 


BWANA    M'KUBWA    C'ol'I'Ki;    MINK 
Noi;'l  HEBN    RHODESIA. 


By   E.  M.  Weston  (Member  of  Council). 


nted  in  Jou trial- ,  Si  ptembi  r,   1919 


DI8(  I  SSION. 

Mr.  E.  M.  Weston:  I  would  like  to  make 
the  following  correction  in  my  paper  (Sept., 
1919,  Journal,  pag<  30  .  for  "  but  is  prob- 
ably a  p  ►rphyrj  "  read  the  follow  ing  : 
'  This  rock  owing  to  the  fineness  of  the 
silica  grains  and  the  presence  of  a  large  pro- 
ii  of  well  crystallized  felspar,  lias  the 
appearance  under  the  glass  of  a  porphyry. 
Prof.  I;  I;  Young,  however,  kindly  cui  a 
slide  which  shows  the  rock  to  be  a  fels- 
pathic  quartzite." 


HANGING    WALL    SUPPOR1    <>\     i  ill 
FAB    i:  VST    RAND 


I  h   L.  W.  M  \«i;i:  i  Associate  I. 


(Printed   in    Jo  irnal,    Octobi  r,    1919 


DISCISSION. 

Mr  J.  A.  Woodburn  (Associate) :  There 
is  one  point  I  -Mould  like  to  bring  out  in 
connection  with  Mr.  Macer's  paper,  and 
that   is  with  l  jference  to  coal  mining  prac- 


tice in  the  flat  workings  of  the  East  Band. 
In  the  early  part  of  his  paper  he  says:  "  An 
opinion  has  been   widely  held  that   the  pan- 
tor  hanging   wall  trouble    in   the    flat 
mines  lay  in  the  '  adoption  of  colliery  j 
tice,'  but  to  the  writer,  and  to  others  who 
have  come  to  the  East   Rand  with  coal  min- 
sperience,  it  has  become  apparent  that 
al    with    a    colliery    roof   is   an   entirely 
different    proposition    from    the    support 
an  East  Hand  hanging  wall." 

Then  later  he  says:  "A  method  com- 
paratively recently  introduced,  known  B£ 
the    'panel     system,'    make-     use    of    pillars 

regularly  placed  and  subsequently  rem 
The  system  in  conjunction  with  footwall 
tutting  is  illustrated  in  Fig.  :'.  It  ap- 
proximate pillar  and  stall  method  in 
colliery  work,  the  stalls  being  70  to  120  ft. 
wide  with  pillars  of  30  ft.  It  is  undoubtedly 
the  beBt  method  of  controlling  the  roof 
weight  in  a  stope  where  the  face  advances 
slowly,  and  it  effectually  obviates  the  dan- 
gerous condition  mentioned  in  the  earlier 
portion  of   this   paper." 

So    that    after    all,    he    has   still   adopted    a 
modification  of  colliery  practice  as  the 
90  far  experienced. 

What  I  wish  to  bring  out  is  that  colliery 
practice  is  not  confined  to  one  and  only  one 
method,  but  where  one  is  dealing  with  a 
flat  seam  or  bed,  then  colliery  practice  ii 
more  applicable  than  metal  mining  prac- 
tice, which  has  been  evolved  in  the  working 
of  reefs  or  veins  or  irregular  □ 

-its.  and  these  are  entirely  distinct  and 

different  from  beds  or  seams  of  ore. 

Single  and  double   stall  methods  <>f  col- 
liery work  have  been  In  ng  practised  in  par- 
ticular cases,   and    in   man\    OOaJ  miiu 
perience  has  shown  the  roof  t<>  behave  wry 

similar  to  the    sketch    Ii    as   shown   on 

&k  bob  A  is  an  ideal  roof  which  is  no 
doubt  frequently,  bul  not  always,  found  in 
practice  in  coal  mining.  I  take  it  Mr. 
Macer  does  not  recommend  that  permanent 
pillars  should  be  left,  but  that  the  pillars 
mentioned  an  merely  temporary  ones  which 
are  removed  at  an  early  date,  as  the  work- 
ing advani 

I  quite   agree   with   him   that  the  slower 
i  if  advan<  •■  i  »  the  face,  compared  with 

-    an    additional    cause    of    the 

tr. >uble  in  the  hanging  wall. 
He  mentions  that  cracks  develop  parallel 

with  the  face,  and  as  in  coal  mining,  should 
this  be  the  case  and   t^<>  roof  break  up  in 
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parallel  slabs  which  tend  to  come  clown 
close  to  the  face,  an  improvement  is  made 
by  altering  the  line  of  the  face,  so  that  the 
cracks  found  in  the  roof  are  at  an  angle  of 
30  to  45  degrees  to  the  line  of  the  face. 

Whether  the  cracks  in  the  hanging  wall 
of  the  East  Rand  mines  are  entirely  due  to 
pressure  on  the  face,  or  whether  these  are 
inherent  in  the  strata,  and  only  become 
apparent  as  the  result  of  the  pressure  would 
be  established  if  it  were  found  that  the 
cracks  were  always  parallel  to  the  line  of 
the  face,  irrespective  of  the  direction  in 
which  the  face  is  being  worked.  With  re- 
gard to  cogs  or  pigsties,  the  binding  of 
these  with  old  ropes  is  no  doubt  a  good 
practice,  as  these  should  be  made  to  resist 
bursting  pressure  more  than  vertical  pres- 
sure. Too  strong  vertical  posts  at  the 
corners  is  not  to  be  recommended,  as  they 
tend  to  delay  the  settlement  of  the  hanging 
wall  on  the  packs,  and  to  create  a  tendency 
for  the  roof  to  break  by  the  pressure  being 
confined  to  one  spot,  rather  than  spread 
over  the  whole  pack.  Strong  vertical  posts 
may  be  required  close  to  the  face,  but  these 
should  be  withdrawn  as  the  pigsties  ap- 
proach, and  the  corner  posts  of  all  pigsties 
should  be  put  up  so  as  to  yield  to  vertical 
pressure,  and  yet  be  able  to  bind  the  corn- 
ers together  to  prevent  bursting,  until  set- 
tlement has  taken  place.  It  would  have 
been  very  helpful  to  the  better  realisation 
of  the  problem  if  the  distance  between  pig- 
sties were  given,  as  probably  more  of  these 
are  required,  and  even  the  spaces  between 
built  in  with  good  pack  walls. 

Mr.  E.  M.  Weston  (Member  of  Council) : 
The  author  has  introduced  an  interesting 
subject.  I  do  not  think  it  is  generally 
realised  how  much  conditions  vary,  both  as 
regards  roof  pressure  and  also  in  the  way 
the  hanging  wall  breaks.  I  remember  in 
the  earlier  days  of  the  Brakpan  Mines, 
when  an  immense  fall  occurred  owing  to 
recklessly  stoping  a  large  area  of  rich  ore, 
eight  or  10  feet  thick  near  the  shaft,  no- 
ticing that  there  was  no  sign  of  widespread 
original  pressure  and  collapse,  such  as  one 
sees  in  the  mines  of  the  Central  Rand  to- 
day. Only  10  to  15  feet  of  roof  had  fallen, 
and  above  it  the  ground  stood,  so  that  it 
was  possible  to  climb  about  over  the  fall. 
In  this  case  pillars  would  have  supported 
the  roof.  On  the  other  hand,  in  certain 
portions  of  the  State  Mines,  near  No.  4 
Shaft,  some  of  the  ground  was  so  heavy 
that  an  attempt  to  drive   through  it  was 


abandoned,  as  the  only  safe  method  seemed 
to  be  to  take  a  wide  drive,  put  pigsties 
continuously  along  each  side,  and  place 
heavy  caps  on  these.  In  other  mines,  such 
as  Springs,  the  roof  often  is  crumbly  and 
breaks  slant.  This  is  perhaps  the  worst 
and  most  difficult  hanging  wall  t<>  deal  with 
as  the  conditions  trial  to  large  losses  in  ore 
and  fines  due  to  small  roof  falls.  Then 
again  the  condition  of  heads  over  the  reef 
makes  a  great  difference.  If  the  lenders  in 
the  quartzite  over  the  leader  are  rich  enough 
to  send  to  the  mill,  then  filling  for  packs 
or  pigsties  has  to  be  drawn  from  the  un- 
satisfactory soft  shale  of  the  footwalls.  If, 
however,  as  in  many  places,  especially  at 
Modder  B,  a  section  of  the  hanging  wall 
quartzite  about  two  feet  tbiek  breaks  down 
easdy  and  breaks  up  into  pieces  splendidly 
suited  for  building  good  packs  of  masonry, 
the  problem  is  simplified.  When  the  reef 
is  eight  to  12  feet  thick  or  more,  as  it  is  in 
certain  areas  and  all  rich  enough  to  mill, 
the  only  proper  solution  of  the  problem 
appears  to  lie  in  some  pillar  and  stall  and 
method  with  subsequent  robbing  of  pillars 
as  it  is  practically  impossible,  to  cheaply 
supply  enough  material  to  fill  any  kind  of 
support  used.  Where  Leynev  drills  are 
used,  the  ore  of  a  stall  70  feet  wide  can 
be  cheaply  stoped  by  keeping  the  face  in  a 
zig-zag  shape,  using  the  machine  first  to 
drill  three  or  four  holes  in  one  face  and  turn- 
ing it  round  to  do  the  same  in  the  other. 
The  supports  suggested  by  the  author  seem 
admirable  ones,  provided  the  pressure  does 
not  come  too  heavily  on  the  uprights  before 
the  bulk  of  the  pigsty  takes  the  weight.  T 
see  no  reason  why  the  method  used  in  the 
Central  Rand  of  packing  ore  in  the  stope 
to  form  supports  could  not  be  combined 
with  the  pillar  and  stall  method  on  the 
East  Rand,  and  thus  very  largely  do  away 
with  timber  supports.  The  whole  matter 
of  roof  supports  only  forms  a  part  of  the 
problem  as  to  what  is  the  best  lay-out 
underground  to  extract  the  ore  in  the  cheap- 
est manner.  I  have  always  been  of  the 
opinion  that  all  tramming  drives  should,  as 
far  as  possible,  he  kept  in  the  footwall, 
their  lay-out  in  straight  lengths  of  500  or 
1,000  ft.  being  guided  by  pilot  drives  on  the 
reef  itself.  Tf  tins  is  done  the  collapse  of 
any  wall  is  of  small  importance  as  the  block 
can  easilv  ho  reclaimed  by  raises.  If  the 
main  travelling  ways  of  a  mine  are  secure, 
subsidences  have  few  terrors.  I  do  not 
agree  with  Mr.   Chilton  that  the  mines  of 
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I      •    l:   ml   will  ever  be  troubled  with 
pressure  to  anything  like  the 
t   experienced  on  the  Central  Rand. 


A    GBNEB  \l,   REVIEW    OF    INK    ECO 
NOMIC    RESULTS     VTTENDING    THE 
GOLD  AND   BASE  METAL  MINING  IN 
I  Hi;  PRETORIA  INSPECTORATE  DUR- 
ING THE   PERIOD  1904  TO   19J  I 


I  h  Tudob  <  '■    Ti:!.\  or  i  Memb<  > 
(Printed  in  Journal,  October,   1919). 


DIS<  DSSION. 

Mr.  H.  E.  King  ( Visitor) :  At  a  recent 
meeting  of  the  Executive  of  the  South  Af- 
rican National  Union,  certain  suggestions 
by  Mr.  Howard,  of  Lydenburg,  were  sub- 
mittedj  in  connection  with  the  working  of 
auriferous  ground  in  country  districts.  The 
proposals,  which  are  intended  to  apply  to 
all  ground  outside  the  Rand  area  not  held 
under  mining  title,  and  have  reference  to 
the  Lydenburg  district  in  particular,  as  that 
is  known  to  be  mineralised  over  a  very  large 
area,  are  as  follows :  — 

1. — Throw  entire  area  open  to  pegging, 
protecting  farming  interest* 

2. — Commute  owner's  mining  right  for 
royalty  on  amount  <>f  gold  won. 

8. —  Value  of  work  done  per  annum   to  be 

the  condition  of  tenure. 

4. — No  licenses  to  be  charged  . 

5. —  Area  peggable  by  each  prospector  to 
be  Limited  to  reasonable  working  dimensions 
to  !"•  settled  by  "  Diggers'  Courts,"  under 
charge  of  Mining  Commissioners, 

In  the  Lydenburg  district  the  teds  are 
numerous  and  persistent,  but  are  mineralis- 
ed irregularly  m  a  manner  quite  different 
to  those  on  the   Rand       These  numerous 

chutes,  patches  or  channels  of  payable  ore 
are  Of  varied  dimensions,  and  favour  the  es- 
tablishment of  many  small  mines,  some- 
times  wide  apart,  sometimes  grouped,  with 
an  occasional  large  mine  at  wide  intervals. 

Such    conditions    WOuld    be    adapted    t« .   indi- 

\  idual  and  private  enterprise. 

No  central  organisation,  governmental  or 
private,  could  satisfactorily  supervise  the 
hundred  •  I  small  propositions  that  might 
be  in  opi  rati m  in  this  area,  but  whilst  the 
nature  of  the  case  makes  state  mining  im- 
practicable   and    undesirable,    Stat<    i p 

eration  would  be  of  value. 


But  there  are  many  limitations  and  dis- 
abilities under  which  diggers  and  prospect- 
ors labour  on  these  as  on  other  outside 
fields  The  first  limitation  is  that  the  ma- 
jority of  farms  on  this  belt  (80  miles  >  20 
are  not  proclaimed  as  public  gold  fields. 
The  next  i-  thai  before  a  farm  is  proclaimed 
the  owner  may  peg  20  of  it  in  mynpacht, 
besides  other  rights,  and  in  thai  much 
broken  up  country,  cut  up  with  kloofs  in 
ev-ry  direction,  it  is  generally  easy  to  make 
the    20      cover  most   of  the    hillside    faces 

where    the    reel-    can    be    beSl    attacked,    and 

also  Becure  the  most  favourable  conditions 
for  water.  Very  little  worth  having  would 
be  thus  left  for  the  public.  The  effect  of 
this  priority  in  pegging  is  to  give  the  land 
owner,  usually  a  company,  a  practical 
monopoly  of  which  he  makes  little  use. 
Such  owners  should  be  compelled  to  de- 
velop. South  African  financiers  want  pro- 
perties which  they  can  float  for  large  sums: 
five  and  ten  stamp  propositions,  and  al- 
luvial deposits  are  not  much  use  for  com- 
pany   flotations. 

The  remedy  for  this  state  of  things  is  to 
throw  open  on  the  conditions  mentioned 
above,  all  ground  not  held  under  mining 
title. 

If  the-,-  terms  were  granted,  it  is  believed 

there  would  be  a  rapid  expansion  of  the  in- 
dustry, including  a  considerable  production 
of  alluvial  gold.  To-day,  no  intelligent  dig- 
ger is    interested   in    the  proclamation    of 

farms.  Such  proclamations,  preceded  by 
the    pegging  ol    mynpachten,    simply   mean 

that  the  legitimate  miner  is  for  ever  ex- 
eluded    from   the   most    valuable  parts  of  any 

gold    field 

The    paramount    necessity    to-day    is    the 
removal  of  restrictions,  and  help  for  di{ 
in  developing  the  district 

Something  has  been  argued  al>out  the  re- 
spect due  to  vested  interests  in  the  form 
of  owner's  mining  rights.  It  is  not  sug- 
•  I  to  confiscate  those  right-  |  I  •  peg 
mynpachten  and  receive  half  the  revenue 
drawn   from   the   public   in  the  licenses),  but 

to  change  this  for  a  royalty  or  amount  of 

gold  OT  other  mineral   won.      The   "  rights" 

are  of  small  value  to  a  company  presently 
Beeking  large  mining  units,  and  they  are 
worse  than  useless  to  a  farmer,  for  if  he 
his  mynpachten,  he  is  simply  saddled 
with  a  yearly  rental.  The  change  would. 
therefore,  benefil  both  landowners  and  the 
public.     Revenue   would   be   obtained  from 
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production  instead  of  by  taxation  of  effort, 
and  the  condition  of  tenure  would  also  pre- 
vent the  locking  up  of  gold-bearing  ground 
for  speculative  purposes. 

The  granting  of  such  relief  would  be  fol- 
lowed by  rapid  expansion.  A  wide  field 
for  State  co-operation  would  be  offered  in 
the  following  directions:  — 

1. — Roads  would  be  needed  to  certain 
sections,  which  would  be  at  once  taken  up 
under  the  conditions  named. 

2. — Central  Customs  Mills  would  be  ne- 
cessary to  help  groups  of  small  mines,  and 
in  some  cases  ground  or  aerial  trams  to  con- 
nect with  the  mine.  It  often  happens  that 
a  section  of  good  ore  is  opened,  but  the  de- 
velopment to  justify  the  expenditure  of  sev- 
eral thousand  pounds  on  plant  is  beyond 
the  financial  resources  of  the  digger.  The 
"  customs  "  mill  would  enable  him  to  con- 
vert his  ore  into  cash  almost  as  soon  as  it 
was  mined,  carry  on  when  the  yield  fell 
below  costs,  and  help  him  to  follow  the 
reef  through  an  unpayable  zone  in  the  hope 
of  again  striking  good  ore.  This  method  of 
State  co-operation  would  yield  direct  and 
indirect  returns  to  the  State  out  of  all  pro- 
portion to  the  moderate  amount  of  capital 
engaged.  At  present  the  digger  exhausts 
his  resources  in  exploratory  work  and  de- 
veloping his  property,  and  is  exhausted  of 
capital  by  the  time  he  requires  a  reduction 
plant.  The  charges  for  hauling  and  milling 
should  be  framed  on  a  scale  to  cover  the 
usual  redemption  of  capital  and  interest. 

There  are  sections  of  country  where  valu- 
able ore  bodies  may  be  expected  to  occur 
at  200  or  300  feet  deep.  These  sections 
could  be  tested  by  a  small  diamond  drill, 
the  cost  of  such  test,  plus  50%,  to  be  a 
first  charge  on  the  property.  If  the  test 
failed,  the  money  would  be  lost,  but  the 
knowledge  gained  would  prevent  further 
waste.  A  limited  amount  of  money  should 
be  placed  on  the  Annual  Estimates  for  ex- 
ploratory drilling.  There  is  State  aid  in 
other  countries  on  these  lines,  and  they 
may  be  considered  a  form  of  State  pros- 
pecting which  is  a  legitimate  part  of  the 
governmental   research. 

The  Lydenburg  fields  have  great  natural 
and  artificial  advantages  in  the  way  of  cli- 
mate, soil,  water,  and  two  lines  of  railway 
penetrating  to  the  gold  field.  If  the  area 
was  thrown  open  to  public  exploitation,  it 
would  become  a  very  active  and  progres- 
sive field,   and   be   of  value   in   solving  the 


problem  of  unemployment.  Phthisis  pa- 
tients have  found  it  out,  and  benefited  by 
the  climate,  and  in  open  air  methods  of  min- 
ing some  have  met  with  success  as  pros- 
pectors. Although  State  co-operation 
would  be  of  some  use,  even  in  the  present 
onerous  and  prohibitive  conditions  under 
which  the  diggers  struggle,  that  is  regarded 
as  a  small  matter  compared  with  the  right 
to  peg,  and  work  gold  wherever  found  out- 
side the  limits  of  present  mining  title,  and 
with  due  respect  for  all  other  interests. 

No  demands  could  be  more  moderate  and 
reasonable  than  the  prospectors.  They 
simply  ask  for  permission  to  work,  due  re- 
gard being  paid  to  all  private  and  public 
rights  which  do  not  interfere  with  the  de- 
velopment of  the  Union  of  South  Africa. 

Note  re  Licenses. — A  license  musl  I"1 
chaiged,  to  establish  a  right  for  the  parti- 
cular digger,  otherwise  one  digger  would  al- 
ways be  infringing  on  another  digger's  right 
— the  amount  could  be  made  smaller,  but 
something  would  have  to  be  charged  to  pay 
for  proper  supervision  of  diggers'  courts  and 
other  places  for  settling  disputes,  etc. 

Mr.  H.  A.  White  (Member  of  Council): 
The  fact  that  in  this  Pretoria  district 
alone  the  Government  derived  a  direct  re- 
venue averaging  £80,000  per  annum  for  the 
last  ten  years  from  its  mineral  resources, 
which  at  the  same  time  provided  the  means 
for  great  agricultural  development,  forms 
the  basis  for  the  plea  to  be  put  forward  for 
some  form  of  State  endowment  of  pros- 
pecting, for  the  provision  of  a  topographical 
survey  of  the  Union  and  the  extension  of 
the  geological  survey. 

It  is  a  sign  of  the  times,  due  to  excessive 
swing  of  the  democratic  pendulum,  that.1 
governments  are  being  called  upon  to  per- 
form many  functions  that  can  he  better 
executed  by  private  enterprise.  This  leads 
to  the  sterilisation  of  individual  effoi 
which  the  expansion  of  our  race  is  hugely 
due.  On  the  other  hand,  there  are  direc- 
tions in  which  government  activities  can  be 
usefully  employed,  even  in  the  opinion  of 
the  most  conservative.  If,  for  examph 
at  the  present  time,  the  country  apparently 
possesses  a  surplus  of  white  labour  in  con- 
sequence of  economic  derangement  cai 
by  imperative  war  needs,  it  is  only  by  Gov- 
ernment effort  that  this  labour  can  be  besl 
utilized  to  the  advantage  of  the  country. 
When  a  new  country  like  ours  is  in  such  a 
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position,  it  can  only  be  because  vitally  ne- 
;i  v  capital  works  are  being  unduly  ne- 
glected. Railways  and  roads  are  nob  being 
made  fast  enough,  irrigation  schemes  re- 
quire  speeding  up,  and  public  enterprise 
gem  rally  needs  stimulation.  The  new 
form  of  Government  loan  now  freely  adver- 
tised will  rapidly  provide  the  necessary  cap- 
ital, especially  if  the  certificates  are  made 
legal  tend<  r  at  their  accrued  value,  as  they 
certainly  should  be. 

There  i-,  however,  a  further  direction  in 
which  Government  may  be  urged  to  move 
to  the  advantage  oi  the  country,  for  the 
fit  of  the  returned  soldier,  who  lias  a 
first  call  on  its  resources,  and  to  enable  the 
man  thrown  out  of  employment  by  phthisis 
to  earn  a  living  in  the  open  air.  I  refer  to 
the  encouragement  of  prospecting,  which  has 
of  recent  years  been  almost  neglected  in 
this  country. 

In    the    Governmenl    .Mining    Engineer's 

report      lor     L917     the     Inspector    of     Mines 
for     Natal     says     that     practically     n«.     prOfi 

pecting     is  on,     an. I     that,     min- 

eral    deposits     should     not     be     negl     ; 
in   the    way    that  is   being  done    at    the    pre- 
sent.        In    the    report    for    1918,    the    same 
gentleman    returns  to  this  point,   and   says: 

If  competent  prospectors  were  employed, 

I  am  sure  that   success  would  attend  their 

effort 

The  Mining  Bureau  of  Vancouver  has  re- 
commended to  the  Canadian  Minister 
ot  Mines  that  returned  soldiers  with 
a  knowledge  of  prospecting  should  lie 
employed  under  the  district  engii 
bj  m  tans  of  a  fund  provided  f<  r 
that  purpose,  the  Government  to  share 
in  the  profit  of  discoveries  made  under  that 
policy.  The  matter  is  also  being  considered 
in  the  United  States  ami  in  Australia,  while 

r    <'■    S.    Goldman,    well    known    in    this 

country,  who  is  now  settling  in  British  Col- 
umbia,  advocates  the  training  of  prospi 
bj  large  mining  companies,  and  the  explora- 
tion of  the  c  .M. ti  \  bj  these  men  in  organised 
parties.  There  can  be  no  real  doubt  of  the 
benefits  to  be  derived,  and  I  would  like 
formallj  to  move  the  following  resolution, 
to  be  Bubmitl  d  to  the  Minister  of  Mines 

'  That   the   Chemical.    Metallurgical   and 
Mining  Si  cietj  i  f  s.  uth  Afri<  tly 

requests  the  Government  to  provide 
funds  for  the  training  and  maintenance 
of     suitable      returned      soldiers     and 


phthisis  men  a-  prospectors,  under  the 
direction  of  the  Government  Mining 
Engineer. " 

Mr.  E.  M.  Weston  {Member  of  Council): 
I  think  the  mining  community  owe  Mr. 
Trevor  a  debt  of  thanks  for  bringing  forward 

such  a  paper  as  this,  and  I  would  si; 
that  a  specially  hound  and  illuminated  edi- 
tion ot  the  pamphlet  be  presented  to  each 
member  of  Parliament  and  the  Govern- 
ment, so  that  those  very  wise  people  who 
sit  in  high  places  may  have  some  idea 
driven  into  their  heads  of  what  the  coun- 
try owes  to  the  miner.  His  treatment  has 
been  little  short  of  scandalous.  I  have  just 
visited  the  growing  tin  field  on  Oliphant's 
River,  and  owing  to  the  state  of  the  i 
our  car  did  five  miles  to  the  gallon  of  pet- 
rol, and  the  united  engineering  abilities  of 
the  party  were  necessary  t<»  rescue  it  from 
the  depths  of  a  vlei.  The  huge  area  of  this 
district  referred  to  has  still  great  attrac- 
tions and  possibilities  Cor  enterprise,  but 
until    the    law    is    amended    on    the    lint 

granting  free  entry  for  prospecting  with  cer- 
tain rights  on  all  farms  without  the  object- 
ionable option  money  system,  and  until  the 
rnment  give  substantial  future  relief 
in  the  matter  of  claim  licences,  the  pros- 
pector is  unduly  hampered  and  the  specu 
lator  discouraged.  T  know  of  an  instance 
where  an  enterprising  and  honest   attempt 

has  been  made  to  disclose  B  tin  mine.  Cer- 
tain success  has  been  met  with,  yet  there 
is  no  legal  method  of  compelling  the  owners 
to  grant  sufficient  time  to  prove  if  the  de- 
posit really  warrants  the  exorbitant  price 
■1  upon  for  the  farm.  The  owners 
mav  thus  rean  all  the  benefit  of  an<  ther's 
nluek  and  enterprise.  This  is  not  right  or 
fair. 

I  think-  Mr.  Trevor's  theory  of  Values  is 
quite    correct.      As   the   one    who  first    intro- 

di d  the  subject  of  gold  values  in  relation 

to  prices  before  this  Bociety  nearly  ten  ■ 

I    think    I    may    be   pardoned   if   I    refer 

t    •    that     paper. 

It    is  rather  amusing   to  look    hack   on   the 

amazement   with   which  my  critic 
my  prophecy  thai   there  was  a  probability 
that  in  the  future  the  gold  production  of  the 
world   might    be    in    the   hands  of  a   trust. 
Also  that    gold   might  reach  a   price  of  £7 

per   OSS.       I    was    apparently    looked    upon    a-- 

some  lunatic,  but   I  think  that   I  can  claim 

that   the  position-  I   took  up  have  all  been 
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justified  by  the  course  of  events  since  then. 
I  hope  the  society  will  admit  it  has  at  least 
one  prophet  in  its  ranks  !  But  seriously,  I 
think  that  the  opening  up  of  the  numerous 
small  and  promising  gold  propositions  in 
South  Africa  should  be  encouraged  in  every 
way.  I  am  sure  a  small  development  com- 
pany, controlled  and  managed  by  mining 
men,  and  where  shares  were  owned  by  the 
workers  of  the  mines,  could  be  run  with 
profit  to  all  and  with  benefit  to  the  State 
In  this  connection,  Mr.  Woodburn  is  to  be 
congratulated  in  being  so  closely  associated 
with  the  opening  up  of  a  new  gold  field. 

I  have  very  much  pleasure  in  seconding 
the  resolution  moved  by  Mr.  White.  I  think 
that  the  scheme  suggested,  carried  out  on 
sound  lines,  would  do  very  much  to  solve 
some  of  the  troubles  that  are  threatening 
the  country,  largely  due  to  unemployment 
of  returned  soldiers.  It  does  seem  strange 
that  prospecting  has  been  neglected.  I  have 
recently  been  visiting  the  areas  of  Namaq- 
ualand  I  am  sneaking  also,  I  think,  with 
the  approval  of  the  Government  Geologist 
who  inspected  it — which  has  been  shame- 
fully neglected  in  the  matter  of  prospecting 
™  ^ronerly  instructed  prospectors  were  af- 
forded an  opportunity  to  prospect  certain 
areas,  I  have  no  doubt  but  that  valuable  re- 
sults would  accrue.  As  an  example,  I  mav 
refer  to  an  interesting  discovery  of  gold 
which  has  been  made  at  Kalgoorhe.  Kal- 
goorlie  is  one  of  those  Gold  fields  which  lias 
almost  reached  its  zenith.  The  Government 
gave  the  matter  consideration  and  the  As- 
sistant Government  Geologist  directed  a 
scientificallv  arranged  scheme  of  prospecting 
into  the  Hampton  Plains  country,  some  20 
miles  to  the  south  of  Kalgoorlie.  He  assist- 
ed to  a  great  extent  in  guiding  the  pros- 
pectors to  where  they  might  find  the  most 
favourable  auriferous  country:  and  instruct- 
ed them  in  the  system  of  loaming  and  show- 
ed how  valuable  deposits,  obscured  bv  heavy 
overburden  might  be  discovered  if  proper 
methods  were  employed.  The  result  of 
that,  has  been,  judging  by  the  latest  cable 
advice,  that  a  new  and  most  valuable  Gold 
Field  has  already  been  discovered. 

There  are  tremendously  largo  areas  in  Af- 
rica in  which  one  is  ouite  certain  that  valu- 
able deposits  are  obscured  bv  overburden. 
T  have  also  b^en  up  into  that  immense  coun- 
trv  called  Northern  Rhodesia,  and  th'ere  is 
no  doubt  that  it  is  one  of  th^  most  highly 
mineralised  paits  of  Africa.  The  hindrance 
to  prospecting  there  is  the  heavy  overbur- 


den;  but  there   is  no  doubt    that  scientific 

prospecting  carried  on  there  would  be  very 
richly  rewarded;  in  fact,  it  has  been  so  in 
many  instances.  With  these  practical  ex- 
amples before  us,  I  have  no  hesitati<  n  in 
asking  the  society  to  vote  unanimously  in 
support  of   this  motion. 

The  President:  If  there  is  no  further  dis- 
cussion on  the  resolution  proposed  by  Mr. 
White,  I  will  put  it  to  the  meeting:  — 

RKSor/VKu  : 
"  That  the  Chemical,  Metallurgical  and 
Mining  Society  of  South  Africa  eartie  itly 
request  the  Government  thai  a  fund 
be  provided  for  the  training  and  main- 
tenance of  suitable  returned  fcoldii  is 
and  phthisis  men  as  prospectors  under 
the  direction  of  the  Government  Mining 
Engineer." 

The  resolution  was  declared  carried  un- 
animously. 

The  meeting  then  terminated. 


Notices  and  Abstracts  of  Articles  and 
Papers. 


CHEMISTRY. 

The  Accurate  Determination  of  Carbon 
Monoxide  in  Gas  Mixtures. — "Methods  of  esti- 
mation based  on  the  reaction  5CO+I.,Os  = 
5C02  +  I2  are  capable  of  giving  exceedingly  accu- 
rate results  if  certain  precautions  are  observed. 
The  author  has  adopted  two  methods  for  use  in  the 
routine  estimation  of  this  gas  according  to  whether 
(a)  the  carbon  monoxide  content  exceeds  0'2%,  and 
an  accuracy  of  0'02%  is  sufficient,  or  (b)  the  car 
bon  monoxide  content  is  about,  or  less  than,  0'2% 
and  a  greater  degree  of  accuracy  than  002%  is 
required. 

For  the  analysis  of  samples  under  (a),  an  im- 
proved form  of  apparatus  previously  described 
by  the  author  in  collaboration  with  Mr.  T.  F. 
Winmill  is  used  (Trans.  Chem.  Soc,  1914,  105, 
1996;  Jrnl.  Soc.  Chem.  Ind.  1914,  944).  The  main 
improvement  consists  in  replacing  the  beaker  of 
water,  used  for  heating  purposes,  by  a  small  tin 
bath.  The  necessity  for  cooling  the  iodine  pent 
oxide  U-tube  to  approximately  the  laboratory  tem- 
perature before  the  final  reading  is  taken  is  thus 
obviated,  since  all  burette  readings  are  taken  with 
the  U-tube  at  the  constant  temperature  of  the 
steam  bath,  and  thus  a  considerable  saving  of  time 
is  effected  when  carrying  out  a  number  of  anal 

The  steam  bath  also  holds  a  second  small  U-tube 
containing  palladinised  asbestos  (5%),  connected 
on  the  one  side  to  a  three-way  stop-cock  and  thence 
to  the  burette,  etc.,  and  on  the  other  to  the  ordin- 
ary form  of  Haldane  combustion  pipette. 

Very  often,  and  especially  in  analytical  work 
connected  with  coal  mines,  it  is  necessary  to  esti- 
mate    very     much     smaller     quantities    of     carbon 
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monoxide   than   those   dealt   with    in  the  apparatus 
■  I      to,     and     to     obtain     results     accurate 

to  less  than  001%.  An  apparatus  made  in  a 
portable  form  has  therefon-  been  devised  for  this 
purpose.  It  can  be  made  in  either  of  two  forms — 
the  one  for  use  underground  in  safety-lamp  pits 
and  the  other  for  use  in  naked  light  pit*  or  other 
places.  The  method  employed  is  substantially  the 
same  in  each  case.  A  known  volume  of  the  air  to 
be  analysed  is  passed  over  iodine  pentoxide  heated 
to  a  temperature  between  90°  and  150°  C.  (after 
removal  of  all  gases  which  interfere  with  the 
in),  whereby  the  carbon  monoxide  is  oxidised 
t.>  dioxide  and  a  corresponding  amount  of  iodine 
liberated.  The  iodine  is  absorbed  in  a  solution  of 
potassium  or  sodium  iodide  (10%)  and  titrated  with 


such  as  to  reduce  the  temperature  of  the  contents 
of  the  flask  to  90°  < '.  after  seven  hours,  thus 
leaving  ample  time  for  a  great  number  of  tests 
underground.  To  avoid  the  trouble  of  taking  the 
apparatus  to  pieces  in  order  to  heat  the  oil,  an 
electrical  method  of  raising  the  temperature  has 
been  devised,  by  means  of  which  the  contents  of 
the  vacuum  flask  can  be  raised  to  150°  C.  in  the 
course  of  about  five  minutes  and  the  apparatus 
is  then  ready  for  use. 

The  apparatus  illustrated  consists  essentially  of 
the  following,  contained  in  a  portable  wooden  cans 
with  hinged  front,  side  and  top: — A.  •'■:!> 
sampling  vessel,  capacity  100  c.c.  (or  other  known 
volume),  fitted  with  three-way  stopcock,  a.  B. 
Reservoir    connected    to    A    (and    containing    about 


/  0,  U'  Cube  fcanmninj  iboutlOg) 


a  standard  solution  "t  sodium  thiosulphate,  using 
starch  solution  as  indicator.  The  analysis  can  be 
completed  in  about  five  minutes  and  an  accuracy 
obtained  without  much  difficulty.  The 
appai  ■  •  ■     i.illy    required    for    the    deter 

mination     of     very     small     quantities    of     carbon 
monoxide  in  mi  in  air  is  highly 

and  even  working  in  an  atmosphere 
containing  02  foi  a  period  of  eight  hours  would 
appear  to  have   unpleasant   aft* 

I  Ipparatus  f<<r  use  m  tafety  pitt 
difficulty  met  v.itli  has  been  to  keep  the  iodine 
pentoxide  at  ihe  requisite  temperature.  This  has 
now  been  overcome  by  using  >  good  thermos,  at 
other  vacuum,  flask,  filled  with  oil  of  high 
boiling   and    Rash   point.    The   latter   is  heated   to 

about   150°  C.  before  comn ing  •■  series  of 

.md   the   loss  of   heat    has  been   found   to  be  only 


100  c.c.  nf  water)  by  means  of  which  the  sample 
is   taken    into    A    and    passed    through    the   apparatus 

during    the    subsequent    analytical    process,       The 

iii  is  fixed  ami  the  passage  of  the  gas  sample 

ht  about  by  blowing  through  the  indiarubber 

tube   fitted    with   I    pinch  clip.      C.    Set   of  absorption 

tubes  for  purifying  and  drying  the  gas  sample; 
the  first  contains  ■  strong  solution  of  bromine  in 
potassium  bromide  solution,  the  second  saturated 
caustii  lution,   and    the  other  solid  caustic 

da,      'allium      chlQnde,      and      finally      phosphorus 

pentoxide.  The  bromine  vessel  is  fitted  with  ■ 
small  glass  valve,  >"  that  when  the  apparat 
Btanding  practically  no  bromine  vapour  diffuses 
over  into  the  strong  caustic  soda  solution.  Since 
mine  air  contains  practically  no  trace  of  unsatu- 
rated hydrocarbons  under  ordinary  conditions,  it 
has  been   found  useful  to  have  a  second  three-way 
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tap  so  that  the  gases  can  either  be  passed  directly 
through  the  caustic  soda  solution  if  unsaturated 
compounds  (which  interfere  with  the  action  of 
iodine  pentoxide  on  carbon  monoxide)  are  known  to 
he  absent — or  if  the  contrary  is  the  case  by  turning 
the  tap  the  other  way  the  sample  may  be  made  to 
bubble  in  a  fine  stream  through  the  bromine  solu- 
tion, and  then  passed  on  through  the  concentrated 
soda  solution.  D.  A  vacuum  flask,  containing  oil  and 
fitted  with  a  bung  holding  the  U-tube  containing 
about  10  grms.  of  iodine  pentoxide,  a  thermometer, 
and  two  narrow  tubes  containing  a  small  quantity 
of  mercury,  into  the  bottom  of  which  are  sealed 
copper  leads  connected  to  the  heater.  The  latter 
is  made  of  nichrome  or  other  high  resistance  wire. 
It  has  a  resistance  of  approximately  220  ohms 
when  required  for  use  where  the  ordinary  lighting 
circuit  is  220  volts.  In  order  to  raise  the  oil  to 
the  necessary  temperature,  two  leads  from  the 
lighting  circuit  are  placed  in  the  mercury  cups 
and  the  current  passed  until  the  requisite 
temperature  is  obtained.  E.  Delivery  tube  con- 
nected at  one  end,  by  an  indiarubber  connection. 
to  the  iodine  pentoxide  tube,  the  other  end  being 
so  drawn  out  and  dipping  into  the  potassium 
iodide  solution  in  a  test  tube  that  the  gas  passing 
through  the  apparatus  comes  out  of  E  in  a  series 
of  very  small  bubbles.  Complete  absorption  of  the 
iodine  is  thus  ensured.  E1,  E2,  etc.  Spare  test 
tubes  containing  10%  potassium  (or  sodium)  iodide 
solution.  F.  Ungraduated  burette  containing 
starch  solution  (approximately  1%).  G.  5  or  10 
cc.  burette  graduated  in  01  cc.  containing 
sodium  thiosulphate  of  such  strength  that  each  01 
cc.  (i.e.  2  drops)  of  solution  is  equivalent  to  0'01",, 
of  carbon  monoxide  when  using  100  cc.  of  sample. 

To  carry  out  an  analysis,  the  tap,  a,  is  turned 
to  connect  to  outside  atmosphere,  and  by  opening 
the  pinch  clip  and  blowing  through  the  tubing  con- 
nected to  B,  A  is  filled  to  the  top  with  water 
from  B.  The  pressure  in  B  is  then  released  and 
the  water  allowed  to  flow  back  from  A  to  B  until 
the  100  cc.  mark  is  reached  (the  quantity  of  water 
in  A  and  B  is  just  such  that  the  levels  are  the 
same  at  the  100  cc.   mark). 

The  tap  is  then  turned  to  connect  to  the  purifiers, 
C,  and  the  100  cc.  sample  forced  rapidly  through 
the  apparatus — the  tube,  E,  being  not  yet  con- 
nected. This  preliminary  "  washing  out  "  process 
fills  the  purifying  tubes,  etc.,  with  the  sample  to 
be  analysed.  A  second  100  cc.  sample  is  then 
taken  in  as  before,  the  tube  E  (dipping  into  the 
potassium  iodide,  solution  in  the  test  tube),  is 
connected  to  the  iodine  pentoxide  tube  and  the 
sample  then  passed  through  the  apparatus  at  such 
a  speed  as  to  complete  the  passage  in  approximately 
two  minutes.  The  tap,  a,  is  then  turned  to  the 
horizontal  position,  thus  shutting  off  A  from  both 
air  and  purifier. 

E  is  then  disconnected  and  the  test  tube  con- 
taining potassium  iodide  solution  removed  from  the 
spring  clip ;  a  little  of  the  solution  is  drawn  up 
into  E  by  suction  in  order  to  rinse  out  the  inside 
of  the  tube,  and  a  few  drops  of  starch  solution 
are  added — the  characteristic  bluish-violet  colour 
of  starch  iodide  being  produced  if  any  appreciable 
quantity  of  carbon  monoxide  has  been  present  in 
the  sample.  Standard  thiosulphate  solution  is  then 
added,  drop  by  drop,  until  the  blue  coloration 
completely   disappears. 

When  more  than  0*3%  of  carbon  monoxide  is 
present  in  the  sample  under  investigation,  a  por- 
tion  of   the    iodine   liberated    may   condense   in    the 


upper  part  of  the  iodine  pentoxide  tube  or  in  the 
delivery  tube,  E.  To  obtain  accurate  results  in 
such  a  case,  100  cc.  of  the  sample  may  be  passed 
through  the  apparatus  and  the  iodine  liberated 
bed  (without  the  preliminary  "washing  out" 
of  the  purifiers,  etc.),  followed  by  the  passa 
200  cc.  of  fresh  air — or  air  of  small  known  carbon 
monoxide  content.  Any  condensed  iodine  will 
then  be  volatilised  completely  and  carried  through 
into  the  potassium  iodide  absorption  tube.  The 
amount  of  carbon  monoxide  present  in  the  air  use  I 
for  "washing  out"  the  sample  is  then  deducted 
from  the  actual  amount  found.  The  accuracy  of 
any  determination  can  be  increased  by  passing 
several  100  cc.  lots  through  the  apparatus  without 
changing  the  tube,  E,  or  the  potassium  iodide 
solution. 

Before  commencing  any  series  of  tests,  i.e.,  just 
after  heating  the  contents  of  the  vacuum  flask  to 
150°  C,  it  is  advisable  to  do  a  blanK  test  on  200 
cc.  of  fresh  air.  The  potassium  iodide  solution 
should  give  no  appreciable  colour  on  the  addition 
of   a  couple  of  drops  of   starch  solution. 

A  number  of  spare  test  tubes  with  delivery 
tubes  are  fitted  by  means  of  spring  clips  into  the 
case.  The  same  solution  and  tube  can,  however, 
be  used  over  and  over  again  provided  the  decolor 
isation  has  been  very  carefully  effected  in  each 
case. 

The  complete  apparatus  in  case  weighs  about  six 
pounds. 

The  following  results  give  an  idea,  of  the  accur- 
acy obtainable  with  careful  working  of  the  appa- 
ratus : — 

Carbon  monoxide,  and  air  mixture. 


Time  of 

Actual 

Vol.  of 

Temp,  of 

passage 

%CO  by 

quantity 

Sample. 

i*o6 

of 
sample 

titration. 

CO 

present. 

°c 

mins. 

% 

1    200  CC. 

83 

2J 

0  056 

0  061 

2 

84 

5 

0  058 

0  061 

3 

115 

8 

0  061 

0  061 

4 

120 

3 

0  060 

0  061 

5 

136 

4i 

0061 

0  061 

6 

137 

4* 

0-060 

0001 

7        ») 

161 

5 

0  066 

0  061 

8 

165 

8 

0  070 

0  061 

9 

170 

4 

0  067 

0  061 

10  100  cc  * 

96 

2 

0  270 

0  277 

*  Washed  out  with  300  cc.  of  air  and  corrected  for  the  CO 
content  of  the  latter. 

Similar  results  have  been  obtained  with  other 
mixtures  containing  carbon  monoxide.  The  appara- 
tus has  also  been  employed  very  successfully  under- 
ground. The  results  given  above  show  that  the 
best  range  of  temperature  for  carrying  out  the 
analysis  is  90°— 150°  ('. 

The  thiosulphate  solution  can  be  standardised 
to  refer  to  samples  measured  at  15°  C.  or  any 
other  temperature.  Any  variation  in  temperature 
can  then  be  allowed  for — for  example,  if  the  thio- 
sulphate solution  is  standardised  for  use  at  15° 
C.  and  the  apparatus  is  being  employed  in  an 
atmosphere  at  20°  C,  the  correction  to  be  added 
to  the  titration  result  will  equal  V5%  of  the 
latter.  Correction  should  also  be  made  for  pressure 
when  this  differs  considerably  from  normal."— 
.1.  [von  Graham  Journ.  Soc.  Chem.  Tnd.,  Jan. 
31,  1919,  10T— 14T.     (J.A.W.) 
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Lead    en    Tin    I'i . •■  m.    of    the 

metal    is    heated    with    10    cc.    of    concentrated    sul- 
phuric  acid   until    metallic   particles   are   no   longer 
visible  ;    after    cooling,    20    cc.    of    5%    ammonium 
••■  is  added  and  the  mixture  again  heated  in 
order  to  diaeolve  remaining  traces  of  iron.     Alcohol 
is  then  added,  the  lead  sulphate  collected,   washed 
dilate  alcohol,  then  dissolved  in  15  cc    of  hot 
sodium   acetate    solution,    and    bromine    water 
added,    drop   by   drop,   to   the   warm   solution   until 
a   slight    e  at.     After   5    minutes,    the 

[irecipitated  lead  peroxide  is  collected,  washed  with 
lot  water,  rinsed  inl  with  cold  saturated 

sodinn  ition,   and    treated    with   20   cc. 

.1  iodide  solution  and  10  drops  of 
acid  :  the  lead  peroxide  decomposes  rapidly, 
and  the  Liberated  iodine  is  titrated  with  thiosulphate 
solution.  Each  cc.  of  fV/10  thiosulphate  solution 
livalenl  to  00103G  gm.  Pb.  The  Lead  sulphate 
obtained  l>y  the  treatment  with  sulphuric  acid 
contains  tin,  and  if  weighed  directly  the  results 
obtained  are  much  too  high."— J.  l>  cninokb,  /. 
Untera.   Nohr.   G  7.-  Journal 

of  the  Society  oj  Chemical  Industry,  Dec.  16,  1918, 
p.   786a.     I  \     W  j 


CTKOLTTii      Precipitation     of     Zinc — "The 
following  conditions  must  be  observed  for  the  best 

lectrolytic  deposition  of  zin< 
solutions  <>f  the  sulphate.  (i)  The  solution  must 
be  absolutely  clear  and  free  from  colloids.  (2) 
'I  he  iron  content  Bhould  he  low,  and  arsenic, 
antimony,  copper,  cobalt,  nickel,  and  in  general 
metals    moi  tive    than    zinc    mu 

(3)    The    solution,    particularly    in    tanks 
■    amounts  of  acid,   Bhould   be 
The  zinc  i    deposited   in  form  :  but 

when    it    h  dissolve    solution    cann 

I   in  any  simple  way.     ( l)   The  z 
tration  should  be  as  high  as  possible  (6—7^  )  and 
no  attempt  should  bt  itions 

contaii  0f   zinc.     (5)    With 

•' the  optimum  current 

25     30  an  D 

1  "/".    1917     18,    r i i i "1 . 

13     119      i  Chem.    h«l..   .Fan     81, 

I       \     \V   | 


Ml'.  I  M.I.I    \\r,\ 

NTotm    on   I  Then 

nidc     men     that     the 

mere   |  in  an  or< 

at    ..I,  Nowhere    i 

■  dent  than    in    Rhodesi  i      I    have 

learn    tli  ■• 

one  way  or  the  other  when  the  cyanide  proa 

For  s  I  cj anided    i 

central  ed    mainly    of    mispickel,    and    ob 

lain.-. i  I    nave 

frequentl) 

minerals        I  think  tl  origin 

in  the  frequent  I  rsenic  wil h  p 

tit.',     antimonj  I   • 

miners  i]  it  it  ion  of  the  gold 

tion   if   tli. 
quantity.     Graphite 
iia\  iour  to   its  age,    and    I ' 

.  laded    hyd 
tilted   with   th(    above  minerals,  trouble  is  sure  to 

■ii  ise,    and    the  •      all    the    Maine 

Semi  oxidisi  !  difficult  to 


but  the  trouble  is  usually  due  to  acid  ferrous  salts 
rather  than  the  arsenic.  Arsenic  sometimes  causes 
trouble  with  amalgamation,  and  sometimes  does 
not;  but  one  scarcely  uses  the  term  refractory  in 
connection  with  a  constituent  of  an  ore  that  merely 
causes  trouble  with  amalgamation.  I\. 
arsenical   ores  do  not   as  a   rule   yield   such   a  good 

tion  as  roasted  pyrite  ores  with  arsenic 
absent.     One   is   usually    lucky   if  one  gets  ai 

iv  from  a  roasted  ore  rich  in  arsenic.  But 
the  ore  Bhould  not  be  roasted  unless  other  trouble- 
some elements  are  present,  or  unless  the  arsenic- 
is  wanted. 

Antimony.  —  I    have    never    been    able    to    cyanide 

-fully     by    ordinary     raw     treatment     an    ore 

containing  appreciable  quantities  of  antimony.    Nov 

have    I    see  i    any    record    of    anyone   else  doing  it. 

The  problem   has  provided   the  chemical  crank   with 

an   ex  spending   very    large   sums   of   money. 

and   many   promising   processes   have  been   built   up 

in  the  laboratory,  only  to  fail  in  practice,     1  have 

had  .-Main  experience  with  antimonial  ores  during 

the   last    few    years,    ami    the   development    of   the 

'    method    of    treatment,    which    yields  a   high 

recovery,  is  of  interest.     The  determine 

tion   <>f   the   exact    antimony   content    of   the 

ii.ated  has  never  been  attempted  owing  to 
the    lack    of    competent    chemist-  I'.ut     from    the 

fact    that    a    considerable  tihnite 

can  l"-  picked  from  the  ore  during  a  few  months. 
it   is  apparent   that   the  antimony  is  present   in  ap- 

i.le   quantity.      Y<ai-    ago    when    antimony    was 

ted    in    tle-se    ,,|.         •  ..as    inline 

diately    followed    by    a    plentiful    supply    of    alkaline 

sulphide     in     the    cyanide     solution.      The     extraction 

bad  tli  it  the  cyanide  process  was  dis- 
continued while  detailed  experimental  work  was 
.anied  out.  Experiments  carried  out  in  those 
days  indicated  thai  fun 

snry.      Roasting    antimonial    ores    i-    not 
tory    pi  \    certain    proportion    of    the 

•    isily  melted  st  ihnite  ; 

and  nothii  Ive  the  gold  in  this 

alloy.     While  the  high-grade  concentrate  and  sand 

was  being  roasted,  experiments  indicated  that  the 
gold  in  the  slime  could  be  dissohed  after  long 
continued    oxidation    in    the    air.         A    i'i -s    was 

eventually  evolved   which  involved  the  building  of 

four  or  five  slime  dams.  After  one  dam  was  full, 
it  was  allowed  to  drain  and  oxidise  for  a  few 
months.      The  surfaces   were  then  ploughed,   scraped 

off.  and   cyanided.     This  ted  till 

the  dam  was  finished      Then  the  nexl   was  <• 

in    rotation   in   B   similar   manner       Following  00   this 

discovery   it    was   found   that  the  gold   in  tin 

and    concentrate    could     1  1     in    a    similar 

manner        1  f    the    antimonial    coin-en- 

thi     eye,    the    colour 
illy    changing   from    a   dark   grey    to   a   light 
yellow.     When  fii-t  produced  all  sliming  in  <  j 

-.  ii  id    ii ..  ut    '  trad  ion. 

i   with   an  o<  i  asional 

turnii  tion     I  ould     be     obtained 

by    similar  I      This   method   of    treatment 

.'it   through  the  plants      Con 
centration  was  aband  th<    mineral  ox 

well    in    '  in"   dumps   ns   it    did 

itelv.      Of   late   years 

'1     work  ited     that     the    "res 

<  ould    be    treated    direct    from    the    mill,    providing 

no    lime    was    used    in    the    circuit.     This    has    been 

tried    out    in    practice    with    satisfactory    results    as 
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far  as  the  sand  is  concerned.  Owing  tr  the  solu- 
bility of  antimony  in  alkaline  cyanide,  it  is  not 
possible  to  add  lime  to  the  mills  and  achieve  good 
results.  Consequently  the  abraded  iron  which  mainly 
goes  with  the  slime  is  reduced  to  the  ferrous  state 
and  independently  of  the  antimony  effectually 
upsets  the  extraction  from  this  product  when 
treated  direct  without  lime.  In  connection  with 
the  sand,  however,  it  is  found  that  the  residue 
rises  proportionately  to  the  lime  used,  and  the  best 
results  are  obtained  when  no  lime  is  used  at  all. 
About  5  lb.  of  lead  nitrate  is  used  per  ton  cf  ore, 
and  the  sand  is  slimed  in  an  acid  solution.  The 
consumption  of  cyanide  is  naturally  heavy,  but  the 
good  extraction  counterbalances  losses  in  this  di- 
rection. 

The  sudden  appearance  of  metallurgical  troubles, 
and  the  gradual  evolution  of  methods  to  overcome 
these  troubles  is  very  interesting.  I  wonder 
whether  the  phenomena  described  might  not  occur 
under  favourable  conditions  in  other  parts  of  the 
world.  When  a  consulting  metallurgist  experi- 
ments on  a  refractory  antimonial  ore  he  can 
scarcely  be  expected  to  try  out  a  scheme  demanding 
several  months'  atmospheric  oxidation.  Conse- 
quently it  is  not  likely  that  the  first  method  de- 
scribed has  been  often  tried  out.  Metallurgists 
are  so  wedded  to  the  standard  alkaline  cyanide 
solution  of  the  text-books  that  with  experimental 
work  they  are  not  likely  often  to  try  an  acid  solu- 
tion for  a  change.  Gitsham  used  an  acid  solu- 
tion in  his  process,  but  went  on  to  the  other  ex- 
treme, using  sulphuric  acid  to  generate  HCN,  and 
regenerating  his  cyanide  with  lime  afterwards. 
The  failure  to  treat  an  antimonial  ore  before,  and 
the  successful  treatment  after  oxidation,  or  before 
oxidation  in  the  absence  of  lime,  is  of  interest, 
and  it  is  possible  that  the  principle  can  be  applied 
to  the  treatment  of  other  antimonial  ores  both  in 
Rhodesia  and  other  countries.  I  recall  my  ex- 
perience when  experimenting  on  the  large  anti- 
monial lodes  of  the  Gwalia  Consolidated  Gold 
Mines  in  West  Australia,  and  I  regret  that  experi- 
ments on  these  lines  were  not  carried  out  there." — 
W.  B.  Blyth,  Queensland  Gov.  Min.  Journal,  July 
15,  1919,  p.   300.     (H.  A.  W.) 


than  the  nickel-molybdenum  or  the  chromium  steels 
of  greater  thickness.  The  steel  also  has  a  Brinell 
hardness  of  470— a  high   value. 

Attention  should  be  called,  however,  to  the  sili 
con  manganese  contents  of  the  steel  in  question. 
These  are  high— 1"5%  and  1  ,,  respectively.  The 
what  extent  these  two  elements  may  be"  civ 
with  bestowing  the  unusual  properties  v. . 
told.  The  value  of  both  manganese  and  silicon  in 
steel  is  already  appreciated.  It  is  a  high  man 
ganese  content  alone  that  has  made  possible  the 
production  of  cast  steel  chain  in  this  country  hav- 
ing properties  superior  to  those  of  any  chain  here- 
tofore made.  It  is  probable,  however,  that,  in  the 
same  manner  that  vanadium  bestows  upon  Bteel 
antifatigue  properties,  zirconium  increases 
remarkable  degree  the  toughness." — Industrial 
Au.<tr<ii;,,"  inul  Mining  Standard  from  "  Engineer 
ing  and  Industrial  Management."  21st  August, 
1919,   p.   342.     (C.   J.    G.) 


Zirconium  Steel. — "  '  Engineering  and  Industrial  '' 
Management '  contains  a  reference  to  the  important 
part  zirconium  promises  to  play  in  the  future 
metallurgy  of  the  steel  industry.  There  have 
been  reports  about  the  striking  properties  it  be- 
Stows  on  steel,  but  nothing  very  definite  had  been 
published  up  to  the  time  the  armistice  was  signed. 
The  chief  difficulty  had  evidently  been,  and  still  is, 
the  production  of  a  uniform  ferro-zirconium.  It 
is  evident  that  until  raw  materials  are  obtainable 
from  which  a  dependable  ferro-zirconium  can  be 
made,    definite    scientific    progress    is    impossible. 

Information  now  comes  from  France,  meagre 
though  it  is,  regarding  some  of  the  properties  of 
zirconium  steel.  An  article  in  Le  Genie  Civil  re- 
veals the  striking  properties  of  french  steel  con- 
taining nickel  and  zirconium.  A  steel  of  medium 
carbon  content  and  the  usual  nickel  three  per  cent., 
but  only  0.34%  of  zirconium,  not  only  possesses 
a  very  high  tensile  strength  and  an  elastic  ratio  of 
over  85%,  but  also  in  toughness  surpasses  any 
other  steel  hitherto  made.  The  statement  is  made 
that  this  steel,  with  a  thickness  of  only  10  m.m., 
had  afforded  a  better  resistance  to  German  bullets 


Slime  Treatment  on  Cornish  Frames.-   "  Mi    S 

J.  Truscott's  paper  published  by  the  Institution 
of  Mining  and  Metallurgy,  by  the  request  of  tin- 
Tin  and  Tungsten  Research  Committee,  contains 
the    following   resume    on    frame    working  : — 

Suture  of  Surface. — The  plane  surface,  and  par- 
ticularly that  of  wood,  does  better  work  than  the 
fluted  surface  on  ordinary  slime.  The  finely  fluted 
surface  is  the  better  of  the  two  on  reground  ma- 
terial. 

Bed-length. — On  ordinary  slime  a  bed  3  ft.  in 
length  does  twice  as  good  work  as  one  of  6  ft.  The 
longer  bed  requires  a  greater  rush  to  get  rid  of  the 
gangue  in  the  time  allowed.  On  reground  material 
even  a  shorter  length  of  say,  2  ft.  could  be  used 
with   advantage. 

Inclination. — The  inclination  should  be  such  that 
during  feed,  about  80  per  cent,  of  the  gangue  is 
removed. 

Washing. — Washing  to  remove  some  of  the  little 
remaining  gangue  is  effective,  raising  the  value  of 
the  concentrate  at  an  insignificant  price  of  re- 
covery. It  is,  on  the  other  hand,  of  diminished 
service  when  a  large  proportion  of  the  material  has 
settled    during    the   feed. 

Rate  of  Feed. — With  ordinary  slime  the  best  rate 
of  feed  appears  to  be  about  4^  tons  per  day  for  an 
18  ft.  concave  round  frame  and  15  cwt.  per  day 
for  a  6  ft.  flat  frame.  At  a  rate  much  greater 
than  this  too  great  a  drop  in  recovery  would  occur, 
while  at  a  lower  rate  there  would  be  an  unneces- 
sary drop  in  capacity.  With  reground  material 
the  above-mentioned  rate  may  be  increased  sub- 
stantially and,   perhaps,   doubled. 

Consistency  of  Feed. — The  liquid-solid  ratio  of 
feed  is  best  kept  at  about  L0  :1.  No  greater  ratio 
is  required  for  effective  concentration,  while, 
within  limits,  a  smaller  ratio  has  the  advanta. 
permitting  a  heavier  rate  of  feed  without  causing 
a  rush. 

Duration  of  Feed.— The  duration  of  feed,  that 
is  the  time  taken  to  load  a  frame,  is  best  kept  about 
4  minutes;  the  flat  frame  should  accordingly  be 
flushed  at  that  interval,  while  a  round  frame  should 
make  a  revolution  in  about  4£  minutes.  A  shorter 
duration  would  not  give  the  gangue  particles  time 
to  travel  down  the  bed. 
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"Regularity  of  Feed.     To  the  above  factor* 

Ided  tli"  regularity  in  feed.  Such  regularity 
can  only  be  riven  by  pyramidal  or  conical  settlers 
with  pointed  bottom  discharge."  Tin  Engineer- 
ing Review,  L5th  March,  L919,  p    266      [J    J    R    B 


\<  rOMATft  COPPEB  '  OATING  l  i  Mill.  "  Plating 
with  copper  has  received  great  attention 
from  practical  and  scientific  men,  but,  aside  from 
tin-  deposit  secured  bj  immersion  of  iron  in  copper 
Baits,  liy  electro  plating,  or  by  welding  tog 
thin  sheets  of  iron  and  copper,  these  efforts  have 
met  with  no  success.  At  the  works  of  the 
Metals  Plating  Company  at  Elizabeth,  N..I.,  the 
plating  of  iron  Bheets  with  copper  by  a  new  pro- 
.'.  in  operation.  The  plating  metal  is 
applied  to  the  sheet  in  the  form  of  a  Uqnid  mix- 
tore,  presently  to  lie  described,  by  means  of  rolls, 
such  as  inking  rolls.  The  sheet,  after  being  coated 
with  the  mixture,  is  automatically  carried  forward 
and  deposited  on  a  link-belt  conveyor,  which 
ries  it  through  a  furnace  maintained  at  a  tem- 
Derature  well  above  that  of  molten  copper.  The 
basic  principle  involved  in  this  method  lies  in  the 
application  of  the  plating  metal  to  the  sheel  while 
this  is  cold  ;>iid  then  melting  the  metal  in  place 
on  the  sheel  under  conditions  which  are  favourabl  i 
to  the  formation  of  the  plating. 

While  being  carried  through  the  furnace,  all 
volatile  constituents  of  the  paint  upon  the  Bheets 
are  distilled,  the  copper  oxide  in  it  is  reduced  to 
metal,  and  the  copper  unites  with  the  iron  to  form 

a    firmly    adhering    Coating.      The    atmosphere    of    th  ■ 

furnace   is  kepi   reducing   in  order  to  preserve  the 
coating        I  possible  from  oxidation.    The  i  u 

tier  delivers   the   sheets   to    flattening   rolls,   which 
pass  them  on  to  another  carrier  operating  at   lower 
temperature,    upon   which   they   cool.       Articl 
other  shapes  than  Bheets,  Buch   as   wire  and  tubes, 
can   likewise   !»■   copper-plated   on   the   same   prin 

Ciple    and     liy     the    use    01     similar    continuous    auto 

matic  apparatus.     Other  metals  as  well  as  copper, 

such    BS    till.    Lad.    and    alloys    ol     different    metals. 

■  in   al  o   be    a  ed    is   the   plating   metal."    J,    \v 
Richards,    Iron    and   Coal    Trade*    Review, 
1 1th.  1919,  p    487.     (J     \     W   i 


'I'm      I  Igl    01      X    I."  \".  -     in     Mimiii  BOl        "  In     a 

contribution  bearing  this  title,  M.  E.  Bchneider 
lenl  of  the  Iron  and  Steel  Institute)  said  thai 
the  apparatus  need  at  the  Creusot  Works  was  the 
'  in. I. ud  type  of  plant  manufactured  by  M 
II  Pilon,  who  were  the  Licensees  for  the  Coolidge 
Tube  in  France  The  following  was  a  summary  of 
the  results  obtained  since  the  plant  was  installed  of 
the  researches  into  segregation  and  blow  holes  and 
influence    of     aluminium     on  bee!         Steel 

(railway    fishplates    26    mm.    thick)    wei. 

ad    moulds    without    any    special    precaution 
o       The    photographs   showed   a    number 
of  wl  ■    ■  in.  h  i.  presented  a  blow 

hole.     Bui    at    the   moment    ol  the   plate-. 

37  5   grammei   of  aluminium   for   each   kilogramme 
of   steel    w as   added    in   the   i  I       e,    and    '  ■ 

grammes   per    100   kilogrammes   weight    of  bI 1   in 

the  case  of  the  other.     The  two  photographs  showed 

i    diminution    m    the    number   and    si/.'   of    the    1. low- 
holes   when    the   quantity    of    aluminium    add< 

•  was  increased,  and  also  showed  clearly  the 
action    of    this    metal    in    deoxidising    the    molten 


steel.  13,)  radiographing  test  pieces  containing  ba- 
ng quantities  of  aluminium  it  should  thus  be 
possible  to  determine,  for  a  given  casting,  the  mini- 
mum quantity  of  aluminium  to  be  added  to  elimin- 
ate central  blowholes. 

In  stating  his  conclusi  ins,  tha  author  said  tint 
in  the  present  state  of  our  knowledge  of  X 
and  their  production,  the  application  of  radiomel  u 
phy  enabled  visual  examination  to  be  made 
of  the  ordinary  steels,  provided  their  thickness 
did  not  exceed  40  to  45  mm.  This  limiting  thick- 
ness was  reduced  when  the  steel  contained  at  least 
one    constituent    of   higher   atomic    weight  M      ' 

Schneider,  Iron  and  Coal  '/'<  det  Review,  nfay  2, 

1919,  n.   540.      (J.   A.    W.) 


MINING 

Mm  Sampling. — "Tests    are    being    cm 

ducted    at    the    Pittsburgh    station    of    the    Bureau 
of    Mines    on    the    sugar-tube    method    of    collecting 
dust   samples   from   the  air  "f   metal   mines,  a  modi- 
fication  of    that    used    by    Edwin    Biggins    in    sam 
pling    dust    in    mines    of    the    Joplin    district. 

liminary  experiments  have  shown  that  the  old  type 

of    sugar    tube    had    an    extremely    high    !■- 

ling,   amounting  to   from    16  to  20  in.   at   lfi 

pei  minute  This  large  resistance  renders  it 
impossible  for  a  man  to  take  a  .-ample  of  appreci- 
able size.  As  a  result  of  experiments  made  with 
different  dimensions  of  tubes,  a  si/e  was  found  in 
which   the   resistance    is   redo  ed   to   only   8   in,   of 

water  at  32  litres  per  minute,  and  which  is  decid- 
edly mote  efficient   in  removing  fine  dust. 

(in  applying  the  standard  t  ibao  teat,   it 

was  found  that  the  efficiency  of  the  old  type  of 
sugar  tubes  was  onlj  50  That  of  tin  new  type 
will  probably  be  about  90%.  Optical  methods 
are   used    for    determining    the    efficiency,    ami    by 

such  methods  \cry  line  particles  ean  be  distill 
guished      much    liner   than   by   any   other  method." — 

Engineering  and  Mining  Journal,  May  81,  1919, 
p.    950.      ill      A      W.) 


Strength  and  Otheb  Proferthm  oi  Wou 
Ron  "  Natun  <■>  Investigation. — "  The  paper 
mlta  of  testa  upon  276  wire  ropes 
submitted  by  American  manufacturers  to  fulfill  the 
specifications  framed  by  the  Isthmian  ('anal  Com 
mission  in  1912.  The  samples  were  selected  by 
government   inspector-  for  acceptai  I   ma 

beriala  to  be  used  at   the  canal   n 

The    rope   ranged    in   diameters   from   |    inch   to 

1J>  inches,  a  few    being  of  larger  diameters  up  to 
Over   half   the   specui  plow 

and     crucible    ca.-t     steel    boistil  I    8     and    B 

strands,   19  wire-  each.     The  remainder  wen 
vanized   steel    guy    rope   and    iron   tiller   rope  ol   I 

-t  lands.    7    wilt 
ively. 

The  investigation  was  made  primarily  to  deter 
mine  the  tensile  strengths  of  the  ropes  Much  of 
the  experimentation  was  of  a  supplementary  (bar 
acter    to  determine  the   general   laws  of  coi 

t  i  •  til    of    the    rope    as    the    b  i.-is    of    the    int  el  pi  et  at  ion 

of  their  physical  behaviour  under  stress.  A  com- 
parative analysis  ■•  u  made  <i  the  chemical  con- 
stituents   of    steels,     rope    fibres    and    lubricant 

plow  steel  ropes  submitted  by  different  manufac- 
turers. 


Nov.  1919 
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Methods  of  Tests. — The  wires  at  the  ends  of 
specimens  were  "frayed  out"  to  form  a 
"broom."  These  were  inserted  into  moulds,  into 
which  molten  zinc  was  poured  so  as  to  form 
conical  sockets  for  connection  to  the  testing  ma- 
chines. Most  of  the  tensile  tests  were  made  on 
a  600,000  pound  Olsen  testing  machine,  the  ropes 
of  large  diameters  being  tested  on  the  1,200,000 
pound  Emery  machine.  Stress-strain  measure- 
ments were  made  on  over  half  the  specimens. 
Numerous  tests  of  individual  wires  were  conduced 
in  tensile,  bending,  and  torsion  machines.  The 
strengths  of  the  cables  were  studied  in  connection 
with  their  modes  of  construction,  the  strengths  of 
their  component  wires,  and  the  types  of  fractures 
which    were    presented. 

Results  of  Measurements  and  Tests. — The  homo- 
logous linear  dimensions  of  the  strands,  wires,  and 
fibre  cores  were  found  to  vary  in  direct  proportion 
to  the  diameters  of  the  ropes.  The  diameters  of 
the  strands  and  fibre  cores  were  generally  one- 
third  the  diameter  of  the  rope.  The  mean  pitch 
or  lay  of  the  strands  was  7^  diameters.  The 
mean  lay  of  the  wires  was  2§  diameters.  The 
mean  diameter  of  the  wires  was  expressed  by  the 
equation  : 

d  =  K  A.  +  3 

d  =  diameter  of  wires. 

D  =  diameter  of   rope. 

.V  =  number  of  wires  in  outer  ring  of  wires  of  a 
strand. 

l'O     foi   hoisting  and  guy  rope. 

0'8     for    extra    flexible    8    x    19    hoisting 

rope. 
0"33   for  tiller   rope. 

The    aggregate    cross    sectional    areas   of    the    wires 
was    expressed    approximately   by    the    equation  : 

'0-41  for  6  x  19  plow  steel  hoist- 
ing   rope. 

0-38  for  6  x  19  cruc.  steel  hoist- 
ing   rope. 

0"38   for  6x7   guy  rope. 

0"35  for  8  x   19  plow  steel  rope. 

026    for  6   x    42  iron  tiller  ropes. 

It  was  found  when  the  maximum  loads  deter- 
mined from  tensile  tests  were  plotted  as  functions 
of  the  diameters  of  the  ropes  that  the  curves 
hounding  the  lower  frontiers  of  each  zone  compris- 
ing  the  observed  values  were  in  close  agreement  with 
similar  curves  plotted  from  the  minimum  strengths 
stipulated  in  the  specification  of  the  Isthmian 
Canal  Commission  of  1912.  These  strengths  were 
also  in  approximate  agreement  with  the  standard 
strengths  recommended  in  1910  by  the  manufac- 
turers from  the  results  of  their  tests  of  cables  si- 
milarly classified.  The  minimum  strengths  found 
from  the  present  investigation  are  given  by  the 
following    empirical    equation  : 

Load  =  C  75000  D- 

D  —  diameter  of  wire  rope  in  inches. 

09  to  11  ;  mean  value  about  l'O;  G  x  9 
plow   steel   cables. 

08  to  095  ;  mean  value  about  09  ;  8  x  19 
plow  steel  and  6  x  19  cruc.  cast  steel 
cables. 

03  to  0'4;  mean  value  about  0*35 ;  iron 
tiller,   and   steel  guy  rope. 
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The  modulus  of  the  rope  calculated  from  stress- 
strain  measurement  was  found  to  varv  from 
3,000,000  to  9,000,000  pounds  per  square  inch,  de- 
pending upon   the   diameter  and   class  of   cable. 

Plow   steel   ropes   were   selected    for   comparative 
analysis     of     the     constituent     materials.         ! 
chemical  analyses  the  carbon   content    ranged   from 
64%    to    96  \  .    with    a    mean    of    aboul     75  The 

managanese   ranged   from   25  ,,    to  6b",,.   the   silicon 
from   11%   to  24%.     The  percentage  of   phosphorus 
and    sulphur    was    relatively    low.      In    certain 
the    steel    of    the    filler    wires    was    softei    than    the 
main    wires. 

The  fibres  used  in  making  the  core  of  the  rope 
were  estimated  as  manila,  jute,  istle,  mauritius. 
manila  fibre  alone  beinu'  employed  by  certain  manu- 
facturers. The  preservatives  and  lubricants  on 
the  cores  were  composed  of  wood  and  vegetable 
tars,  petroleum  products,  and  fish  oil,  the  practice 
varying  somewhat  among  the  manufacturers. 

There  was  a  reasonable  uniformity  in  the  strengths 
and  elongations  of  the  wires  from  a  particular 
cable,  but  a  larger  variation  in  the  strengths  of  the 
wires  from  cables  of  different  manufacturers.  This 
was  probably  due  to  the  fact  that  different  grades 
of  plow  steel  were  used  by  the  several  manufac- 
turers in  meeting  the  provisions  of  the  specifica- 
tions. 

The  cables  developed  from  72%  to  90%  of  the 
aggregate  strengths  of  the  wires.  The  upper 
limit  of  the  ratio  of  the  strength  of  a  rope  to  the 
strengths  of  its  wires  was  found  from  theoretical 
considerations  to  be  89'2%  for  6  x  19  plow  steel 
cables.  The  differences  between  the  results  of  the 
theoretical  analysis  and  the  practical  tests  were 
largely  attributed  to  different  strengths  and  de- 
grees of  ductility  of  the  wires,  this  causing  an 
unequal  distribution  of  the  load  among  the  strands 
with  over-stressing  of  certain  strands  near  the 
point  of  failure." — J.  H.  Griffith  and  J.  G. 
Bragg. — Journal  Franklin  Institute,  July,  1919, 
pp.    123  -126.      I  J.    A.   W.) 
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MISCELLANEOUS. 

A  Standard  in  Eadiotherapeutics. — "  The  prob- 
lem of  a  suitable  standard  of  quantity  for  use  in 
radiotherapeutics  has  received  much  attention,  and 
cannot  be  said  to  have  been  completely  solved. 
Most  of  the  devices  have  been  based  on  the  applica- 
tion, as  the  unit,  of  a  certain  fraction  of  the  energy 
required  to  produce  inflammation  or  redness  i  I 
skin,  but  this  is  naturally  a  somewhat  ind 
measure,  as  is  shown  by  the  fact  that  the  ratio 
most  commonly  employed,  originally  one-third,  is 
now  taken  as  one-fifth.  Mr.  Bordier,  in  a  recent 
communication  to  the  Academie  des  Sciences,  pro- 
poses as  an  alternative  a  method  depending  on 
chemical  dissociation,  and  has  devised  a  "  chromo- 
radiometer,"  providing  five  chief  scales  (based  on 
colouration)  which  will  suffice  for  all  clinical  cases. 
The  unit  is  defined  as  the  quantity  of  X-rays  capa- 
ble of  liberating  0"1  mgm.  of  iodine  in  a  cubic  centi_ 
metre  of  a  2%  chloroformic  solution  of  iodoform  of 
a  thickness  of  1  cm.,  and  placed  in  the  shad 
the  radiation.  This  unit,  it  i3  contended,  depends 
on  precise  phvsical  processes,  which  is  not  the  case 
in  the  methods  previously  mentioned.  — M. 
Bordier.— Ind.  Engineering,  Dec.  7,  1918,  p.  317. 
(J.  A.  W.) 
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Abstracts  of  Patent  Applications. 


-    II    C.  Monro.     Improvement 
blasts  for  use  in  mines.     14.9.18. 
This    application    refers    to   a    device    in    connec- 
tion with  a  water  blast,  in  which  the  air  control- 
ling  valve    automatically    actuates    the    water    con- 
trolling valve,  so  that   the  m 

tion   to  air,  is  automatic- 
ally controlled. 

617.18      'I    -I    8    Fourie.     Improvements  in  safety 

for   hoisting   plants.     '».  10.18. 
This  application    relates   to   mine  hoisting  plant, 
including  signalling  apparatus  by  which  instructions 
■t    from  the  despatching  Btation  to  the  hoist 

I illy  applies  to  impulse  signals,  combined 

with   '  I  I  an- 

ally control  the  giving  and   receiving  i 
i!  il-.       <  ither 

lit   into  action   for  different   services. 


1      Ferdinand   Guy   Gasche.     Improvements   in 
the  ■  Lion  of  ores.     ES  t  19 

method  and  appara- 
tus for  classifying  and  minerals  of 
varying  sia                pecific  gravity 


i~''  l''      II    Ford   '•   Son,  In.       Improvements  in  air 
her    filter.     21  6  19 
This  application  refers  particularly  to  motor  ears 
i.i'  tractors,  ami  comp  ir  washing  apparatus 

by  which  the  inlet  of  air  going  t,,  the  carburetl 
■  l  through  ntaining  water.     The 

appai   •  ment   "f  air 

ntrolled  by  float-  so  that   when  tl  • 
no  water  in  tin-  receptacle,  the  ,-iir  is  automatically 
shut   off.     Defl  also  ptw  ided   for  t 

vent   tie-  water  being  thrown  out   with  the  air. 

•      R     I      I'  •   ...  in  '1     lis    ||,lls  (2).   P 
hammer  tyi f  rock  drilling  machine  and  the 

like.       28.6.19 

This  annlication  refers  to  a   design  of  valve  me 
h  immer  drill,  the  princioal   modifi- 
cation •  .  i  ii   valve  in   the  t •  > j » 
head  of  the  m  m  hine. 


v     G     v-     B  irden      Improvements  in   ma> 
chinei  for  redui  ing  or  <l 

minerals  and   similar  materials.     21.9.18. 

applii  ati  to  a  machine  or  apps 

for   redui  u  minerals  and   such 

like  materials,  includi  or  equivalent  device 

having  guid  |uivalent  whi(  b 

for  i  onducting  the  materia]  which  i 

or  disintegrated   from   the  central  eoi f  the  disc 

equivalent  to  the  periphery  then  of  and  avoid 
tial    slip   due   to  the  inertia  of  the 

material,    i  lax  or  similar  anvil  or  impact   ring 

against  which  the  particles  are  thrown,  and  means 
for  rotating  the  dia  at  a  high  speed,  substantially 
as   described    in   connection    with  the   drav 

•r,s''  19.     K    Tribe      Improvements  in  and  com 
with  pi|  19 

This  application  refers  to  and  is  connected  with 
pipe  joints  comprising  a  leak  preventing  ring  having 
flexible  inturned 
circumferential  t   the  pipe  to  be   j 


said  ring  constituting  an  annular  chamber  groove, 
the  junction  between  the  opposing  ends  of 
the  pipes  to  be  joined,  whereby  the  pressure  within 
the  pipe  operated  to  maintain  the  flexible  edges 
of  the  leak-pi  eventing  ring  in  leak-proof  engage- 
ment with  the  pipe.  There  are  various  modifications 
showing  how  the  principle  can  be  adopted  to  var 
ious  classes  of  rigid  and  also  flexible  pipe  lines. 

596.19.     fj.    C.    Tainton.     Method   of   roasting   ores 
28.7.19. 
This  specification  describes  and  claims  a  method 
iting  /in.  ...  Lining  iron, 

which  in   reducing   the   ore    by    milling  or 

grinding  to  a  comminuted  mass,  blowing  said 
by  ne  '  '   through  a  roasting  cham- 

ber to  permit  each  zinc  and  iron  particle  contained 
in  the  ore  or  concentrates  to  he  roasted  while  sus- 
pended   in  said    partii  let 

•    through  the  roasting  chamber,  and  then  se- 
paratii  m   the  air  by  permitting 

them   to  settle  in  a  collecting  chain': 


l  II  C.  Baddi  I);  8  r  Bum  ws  (2),  and 
H.  I.  .1'.  Allender  (3).  Improvements  in  con- 
aection   with  ns  for  ami  th< 

tion      of      waternroof      cement.-.      I  and 

mortars.     28.7.19. 
This   application    rel  .    composition    I      I 

mixed  with  concrete  in  order  to  make  it  waterproof 
or  non-absorbent  of  •• 

onsists   m   mixing   with  the   COl 
B   certain  proportion  of  burnt   clay  which  has 

i.  -  h    solutioi  -  ■  ■  >   and    chl(  l   d    ~ 

turn,   sodium,   /inc.  calcium. 
There   is  also  a  combination   claimed   for  tb< 

of    a     small     proportion     of    sulphate    of    a     metal    OT 
earth. 


Changes  of  Address. 
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THE  SOLUBILITY  OF  ZINC  IN  CYANIDE  SOLUTIONS* 


By  H.  A.  White  (Member  of  Council). 


Very  little  research  on  this  subject  has 
been  published,  though  it  is  one  of  great 
importance  in  reference  to  the  precipitation 
of  gold  from  cyanide  solutions.  In  fact, 
quite  a  large  proportion  of  the  world's  gold 
output  depends  upon  the  reactions,  we  are 
to  consider.  The  main  object  of  the 
experiments  made  was  to  observe  the  effect 
of  various  conditions  which  in  practice  might 
affect  the  consumption  of  zinc,  and  par- 
ticularly the  concentration  of  cyanide, 
alkalinity,  and  oxygen  present.  As  there 
is  probably  some  disadvantage  in  practice 
in  dissolving  more  zinc  than  absolutely 
necessary  to  keep  the  extractors  working 
efficiently,  in  this  case  a  minimum  rate 
of  solution  is  of  much  more  interest  than 
is  the  case  where  gold  is  the  object  of 
attack. 

The  main  reaction,  in  presence  of  oxygen, 
and   with   such   concentrations    of    cyanide 
and  alkali  as  are  now  in  use  is:  — 
Zn    +    4KCy  +  0  +  H,0  =  K.2ZnCy4  +  2KOH 


5-37 

260-44 

16-0 

:  112-22 

1-000 

3-984 

0-2448 

:      1-717 

0-251 

1-000 

0-0618 

:      0-4309 

0-086 

16-277 

1-000 

:      7-014 

0-582 

2-321 

0-1426 

:      1-000 

Therefore  6  mgm.  of  oxygen  per  litre  is 
equivalent  to  0*00897,  KCy  and  to  24*5 
mgm.  of  zinc  per  litre  or  0*049  lb.  of  zinc 
per  ton  of  solution. 

However,  it  must  be  pointed  out  that, 
even  in  the  absence  of  oxygen,  some  zinc 
may  go  into  solution  in  accordance  with  the 
following   equations:  — 

Zn  +  4KCv  +  2H„0  ==K„ZnCy ,  +  2KH0  +  H2 
Zn  +  2KAuCy,    '      =K.ZnCy1+2Au 
Zn  +  PbCv„  +  2KCv  -T\„ZnCy ,  +  Pb 
Zn  +  NaoS;03  =ZnS  +Na2S03 

Zn  +  2NaH0  =Na„Zn02  +  H2 


*This  paper  will  be  submitted  for  discussion  at 
the  General  Meeting  of  the  Society  to  be  held  mi 
the   21st   February.  ^1920. 


The  first  and  last  of  the  above  reactions 
were  formerly  <.t  greater  importance  than  at 
present,  and  their  rate  is  increased,  in 
presence  of  a  zinc-lead  or  other  couple, 
and  high  concentrations  of  cyanide  or  alkali. 
The  fourth  equation  represents  the 
reaction  by  which  is  formed  the  zinc 
sulphide  coating  so  commonly  found,  and 
this  matter  deserves  more  attention  than  it 
has  yet  received. 

Experimental. 

The  results  are  generally  expressed  in 
milligrams  of  zinc  dissolved  per  square 
centimetre  of  exposed  surface  per  24  hours, 
which  tacitly  involves  the  assumption  that 
variation  of  time  or  surface  will  yield  pro- 
portionate figures,  which  is  not  necessarily 
exactly  true,  but  gives  a  convenient  com- 
parison among  different  sets  of  experiments. 

The  zinc  used  was  ordinary  commercial 
sheet  rolled  down  to  about  0-3  mm.  thick- 
ness and  cut  into  rectangles  25  x  1*5  cm. 
After  exposure,  the  pieces  of  zinc  were 
washed  in  strong  ammonia  to  remove  any 
oxide  formed,  then  in  distilled  water,  and 
carefully  dried  with  filter  paper. 

In  each  set  of  experiments  the  conditions 
were  as  neariy  as  possible  alike,  but  no 
attempt  was  made  to  hold  temperatures 
constant.  Concentrations  were  determined 
before  and  after  in  each  case,  but  only  the 
average  figures  are  quoted. 

(1)  Influence  of  oxygen  concentration. 

(a)  De-aerated  solution. 

A  piece  of  zinc  giving  7'.")  &q.  cm.  of 
surface  was  suspended  by  a  thread  alt  ached 
to  a  shaped  glass  rod  in  each  of  5-300  cc. 
stoppered  bottles  with  solutions  of  varying 
cvanide  strength,  and  no  excess  alkalinity, 
for  41  hours  in  moderate  light.  Tem- 
perature at  start  38°C.,  at  finish  27'5°C. 
Oxygen   determined   before   start    was    1  0 
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mgm.  per  litre,  and  at  <n<l  about  0*5  mgm. 
]«r  litre  in  each  case, 

Zinc  dissolved 
KCy.  Oxygen         mgm.  per  aq.  cm. 

iMfjui    per  litre.         per  24  boBTB. 

0-100  0*75  0-13 

0*050  0-75  0-16 

0-030  0-75  0-17 

0-020  0-75  0-18 

0010  0*75  0-19 

With  bo  little  oxygen  present  the  action  is 
very  slow  and  cyanide  strength  is  of  little 
importance.  More  than  twice  as  much 
zinc  is  dissolved  than  corresponds  with  loss 
■  I.  so  that,  unlike  the  case  with 
gold,  zinc  is  able  to  displace  hydrogen  in 
Such  solutions  to  a  small  extent . 

(b)  Aerated  solution, 

The  same  pieces  of  zinc  as  in  1  (a)  were 

used,    but    solutions  were   made    up    with 

Rand  Water  Board  water>  precipitated  with 

-  lime,  so  thai   the  average  alkalinity 

\;,ll<>        500  cc.  jars  open  to 

air  and  moderate  light  were  u  zinc 

being   bung    on    glass    rods    with    thread. 

Temperature  before   trial   -ICPC.  gen 

•     tart  7*0  mgm.  per  litre.     Exposure,  IT 

hours. 


> 

Sue  dissoli  ed 

KCj 

0  xy gen 

mgm.  i"  i  "i  cm. 

% 

in  p.]. 

per  24  honrs. 

0-050 

6-5 

0-75 

0-025 

6-5 

0-76 

0-020 

6-5 

0-78 

0-015 

0-78 

0-010 

7-0 

0-87 

With    plenty 

of    0> 

present,    cyanide 

ngth     is 

of     imports 

nee 

Bhowmg     a 

maximum  a1  aboul  0"020         Even  without 
use  of  zinc  lead  couple,  the  imp<  h tanci 
removing  oxygen  is  manifesl  on  comparing 

result-  in   I    (a    and   1(b). 

Figure      1      shows     the     above     results 
graphically. 


Fig.  i 


£ 


P.rt,  i  IS 


— .... 


tos 


li  fluem  e  ol  oxygen  i  n  solul ion 
c  yanida  solutiona. 

(2)    Influence   of  cyanide   strength    upon 
solution  of  zinc,  with  electrolytic  conl 

In  contact  w  ith  cai  b  □ 

Pieces  of  zinc,  2*5    ■    1*5  cm.  were  each 

bound    to   tiWO  !■  d-.   of   total   surface 


150  sq.  cm.,  and  placed  at  the  bottom  of 
500  cc.  glass  jars,  filled  with  cyanide  solu- 

i  eX] 1  6  r 

19  hours.     The   alkalinity  at  the  beginning 
was  0*0144      N'alK),  the  oxygen  6'5  mgm. 
per  litre,  and  the  temperature  at  start  was 
.  finishing  at  25°C. 

Zinc  dissolved 


The   top   side   of  the   Zinc   was   covered    with 
white    precipitate    in    halt    an    hour    in 
case. 


n  Contact 


35 


3  O 


es 


Contact 


20 


I  5 


O  5 


°/o  KCy 


Fig.   2. — Iiiflii'i  nl''    strength    on    a 

in     in   jars    open    t  I    air. 


KCy 

Oxygen 

in. 'in.  per  -'i  em 

% 

NaHO. 

in.p  1. 

per  '24  hoorai 

0040 

00120 

10 

3  12 

0-025 

00121 

i:. 

2-72 

0-020 

0-0122 

I-:. 

0-010 

0-0118 

i:. 

2-67 

0-Q0S 

00118 

i:. 

Dec.    1919 


II.  A.  White.— The  So'uhilky  of  Zinc  in  Cyanide  Solutions. 


(b)  In  contact  with  lead. 
Pieces  of  zinc,  as  in  (2)  (a),  were  balanced 
on  top  of  lead  cylinders  made  with  lead 
foil,  3x5  cm.,  giving  a  lead  surface  of 
30  sq.  cm.  500  cc.  glass  jars  were  usecL 
and  the  time  of  exposure  was  18|  hours. 
Alkalinity  at  start  was  0-0111  \  NaHO. 
Oxygen  was  0-5  mgm.  per  litre.  Tem- 
perature at  start  24°C,  finishing  ai  15°C. 

Zinc    dissolved 
Oxygen   nigiu.  persq,  cm. 
m  p.l.         per  24  hours. 


KCy 

%•     " 

NaHO 

0050 

0-0130 

0-025  •  ■ 

0-0124 

0-020 

0-0122 

o-oio 

0-0122 

0-005 

0-0122 

5-0 
4-5 
4-5 

5-0 
5-0 


1-67 
1-47 
1  -42 
i-'d'l 

r-2o 


While  no  white  precipitate  was  apparent 
with  the  0*050%  KCy,  increasing  amounts 
appeared  in  the  other  cases  as  the  cyanide 
strength   was  reduced. 

Figure  2  illustrates  the  great  increase  in 
consumption  of  zinc  caused  by  contact  with 
carbon,  the  lead  contact  results  being  inter- 
mediate with  these  of  plain  suspension. 

(3)  Influence  of  alkalinity  upon  solution 
of  zinc  in  presence  of  0'030%  KCy. 

(a)  Freely  suspended.  (b)  In  contact 
with  lead. 

The  zinc  and  lead  were  used  in  exactly 
the  same  manner  as  in  (2)  (b)  in  500  cc. 
open  jars.  The  alkalinity  was  obtained  by 
means  of  dilution  of  lime  water,  and  the 
cyanide  strength  was  made  up  to  0*030%  in 
each  case  originally.  The  temperature  at 
beginning  was  27°C,  and  after  the  18h 
hours'  exposure  was  24°C. 

Zinc  di-solved 
mgm.  per  sq.  cm.  per  £4  hrs. 


NaHO. 

0-0456 

0-02H4 
0-0115 

0O051 
0-0020 


KCy. 
0-030 
0-030 
0-030 
0-029 
0-021 


Free 
suspension. 
0-47 
0-45 
0-45 
0-52 
0-50 


Contact 
with  Lead. 
1-20 
1-20 
1-21 
1-26 
1-18 


In  the  first  two  solutions  a  trace  of  lead 
was  visible  on  adding  sodium  sulphide  and 
acetic  acid,  and  in  the  third  a  very  little 
white  precipitate  was  seen. 

It  is  evident  that,  with  free  cyanide  as 
high  as  0*030%,  alkalinity  variations  have 
very  little  effect. 

Figure  3  illustrates  above  figures. 

(4)  Influence  of  alkalinity  upon  solution  of 
zinc  in  presence  of  0-010"/  KCy. 

(a)  "Freely'  suspended,  (b)  In  contact  with 
lead. 


il 
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0 
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w 

Lead  Conl  >ct 

u. 

- 
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U 
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Fig  3. — Influence   of  alkalinity   on    solution    of   zinc 

in  jars  open  to  air  ,n  presence  of  cyanide  equal  to 

0030%    KCy. 

The  conditions  were  the  same  as  in  (3) 
(a)  and  (b),  except  that  cyanide  strength 
was  made  up  to  0*010%  in  each  case  and 
the  exposure  was  18  hours.  Oxygen  at 
beginning  was  7*0  mgm.  per  litre.  Tem- 
perature at  start  29°C,  and  end  23°C. 

Zinc   dissolved 


mgm.  per  sq.  cm.  per 
24  hours. 


Na  HO. 
0-0463 
0.0295 
0-0113 
0-0052 

o-ooio 


KCy. 
0*010 
0*010 
0*010 

o-oio 

0-008 


Oxygen 
m.p  I. 

7-0 

6-0 

4-7 

4-7 

4-7 


Free 
suspension. 


•28 
•27 
•31 
•40 
•38 


Lead 
contact 

0-24 

0-25 

1-23 

L-29 

0-68 


White  precipitate  appeared  only  in  tin- 
third  and  fourth  cases,  and  in  the  first  two 
cases  the  lead  had  been  attacked,  the  solu- 
tion showing  a  heavy  precipitate  of 
lead  sulphide  in  the  first  case  and  somewhat 
Less  in  the  second.  There  is  evidently  an 
inversion  point  in  the  electrolytic  effect,  at 
this  cyanide  Btrength,  with  solution  ab 
0*030%  NaHO,  and  such  high  alkalinity 
might  endanger  the  work  of  the  extractor 
boxes  at  low  cyanide  strengths. 
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Lead  Conu  ci 


%    Ni  HO 

Fig.   4. — Influence  of  alkalinity  on   solution  ol  zinc 

in  j.u.s  open  to  air  in  presenn  .|.-  tMjnal  tn 

0010       K(   . 

Figure  1  ia  drawn  from  o  ultsi  and 

should  be  compared  with  figure  3  to  see- 
the extraordinary  difference  which  is  pro 
duced  l>\  decrease  of  cyanide  Btrength  from 
0*030  to  0-010  .  and  this  is  corroborated 
by  Figure  5,  where  the  effect  of  entirely 
removing  the  cyanide  is  shown. 

influence  of  alkalinity    upon  solution 
of  /in<-  in  absence  of  cyanide. 

(a)  Freely  suspended,    (b)  In  contacf  with 
lead   foil. 

In  both  cases  the  alkalinity,  though 
reported  as  NaHO  was  obi  lined  by  dilution 
of  lime  water.  In  each  500  <•'•.  jar 
■  n.  piece  of  zinc,  2*5  •  l  :»  cm.,  wae 
pended  b;  bton  thread,  and  one  piece  was 
balanced  on  a  lead  cylinder  of  80  Bq.  cm. 
perimenf  (2)  (b)  Exposure  was 
lor  is;,  hours,  the  temperature  at  start 
being  28  C  ,  and  at  finish  24°<  0  en  at. 
beginning,  7*0  m.p.l. 


Zinc 

l|vso|\  cl 

in'. 

in    p6l  M, 

en.  per  21  lion 

Free 

Lead 

NfttTO 

(>\\  ■■■  n 

Bm 

penaion. 

contact 

0  *  04 1 2 

7   '1 

(ion 

0-08 

0-0272 

:,;, 

0-07 

0-75 

0-0178 

5-7 

0-82 

00078 

5-5 

0-88 

Mil 

00018 

5-7 

0-81 

II  l 

No  white  precipitate  appeared  in  the  first 
and  last  cases,  hut  a  little  was  shown  on 
both  pieces  of  zinc  in  all  the  others.  In 
the  first  two  cases  the  lead  foil  was  dis- 
coloured.  It  is  very  clear  that  Buch  un- 
usually high  alkalinity  as  (coin  NaHO 
practically  hinders  th^  reaction  completely, 

and    is    reminiscent    ot    the    protective    action 

of  alkalies  in  boiler-feed  water,  where  n 
certain    minimum   dose    is    required    I 

ction  commences.    It  is  clear,  however, 

that  the  alkalinity  in  cyanide  solutions 
mighl  he  run  up  to  0-030  as  NaHO 
without,  danger  ot  interference  with  pre- 
cipitation. 
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■: 
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rr 

cT 
-■ 
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Fig.   5.     Influence  of  alkalinity  en  solution  of  sine 

in  jar.s  open  to  air.     No  KCy  presenl 

Figure  •">  is  drawn  from  above  figures. 
(tii   Bffecl  •  f  gold-bearing  solutions  upon 
/me.  m  t he  absence  •  f  <  ■-. j gen. 
Condensed   water  containing  0*75   mgm. 

Per     lltle       .,(       OXygen       Was       USed      for       these 

experiments,   in  ::ii(i  ,•.•.  stoppered   bottles 

\  strip  ot  sine  In  '  I  cm.  was  used  in  each 
case,  and  sodium  aur- •  c\  amde  equivalent 
to  7(i  mgm.  I  I  g<  Id  per  litre  was  placed 
in   each    bottle        In    H   and   C   a   strip  of   I.  ad 

in.  asuring  ■>    •    r>  em.,  rolled  int..  a  cylinder. 

was  placed   t,.  rest    againsf    the  bottom  of 

the  zinc  strip  In  I;  the  cyanide  Btrength 
was    made  (iir_>l      ,   and    in    1>  0*027     , 

The  temperature  at  -.tart  was27°C.,  ami 

after    the     IS    hours'    exposure      was      24°C. 
Allowance     teas     made     for     the     gold     pi. 
cipitated   in  calculating  the  weight   of  zinc 
■  ed 
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Gold  Zinc  dissolved 

pptd.  mgm.  per  sq.  cm.  per 

KCy.    NaHo.    nigra.  24  hours. 

A  0-000  0-0008  0-00      0-08 
B  0-021  0-0020  1-76      0-68  (Lead  contact.) 
C  0-000  0-0048  0-15      0-13  (Lead  contact  ) 
D  0-027  0-0016  0-56      0-53 
E  0-000  0-0048  0-00      0-10 

In  A  and  E  the  absence  of  free  cyanide 
totally  prevented  precipitation  of  gold, 
though  a  little  white  precipitate  was  formed. 
In  C,  though  no  cyanide  was  present,  the 
zinc-lead  couple  was  able  to  precipitate  a 
little  gold  in  black  splashes  and  a  trace  of 
lead  went  into  solution. 

In  D,  in  presence  of  free  cyanide,  the 
zinc  alone  was  able  to  precipitate  a  fair 
amount  of  gold  (in  an  even  black  coat).  In 
B  the  zinc-lead  couple  began  to  get  dark 
in  20  minutes,  and  though  not  much  more- 
zinc  was  dissolved  than  in  D,  nearly  three 
times  as  much  gold  was  precipitated.  In 
this  case  the  zinc  dissolved  was  10  times 
tlie  amount  corresponding  with  the  oxygen 
present,  and  18  times  that  equivalent  to  the 
gold  brought  down  and  only  the  direct^  pro- 
duction of  hydrogen  can  be  called  on  to 
explain  the  differences. 

Evidently  the  ideal  of  consuming  only  as 
much  zinc  in  the  extractor  boxes  as  would 
correspond  with  the  gold  and  silver  pre- 
cipitated calls  for  close  regulation  of  the 
cyanide  strength  and  alkalinity,  as  well  as 
the  total  absence  of  oxygen,  and  does  not 
seem  likely  of  attainment  even  in  the 
absence  of  other  side  reactions  such  as  the 
reduction  of  thiosulphates. 

The  actual  consumption  of  zinc  in  the 
usual  extractor  boxes  will  average  about 
0'18  mgm.  per  sq.  cm.  per  24  hours,  or 
about  3  times  that  rate  in  the  first  com- 
partments, before  the  bulk  of  the  oxygen 
is  removed. 

It  is  not  possible  to  give  an  average  figure 
for  zinc  consumed  per  ton  of  solution 
treated  on  the  Witwatersrand,  but  a 
moderate  assumption  .would  be  O'l  lb.  of 
zinc  per  ton  of  solution,  carrying  2  dwt.  of 
gold  per  ton.  The  various  sources  of  this 
consumption  would  be  roughly:  — 

Gold  and  silver  precipitation   1'2°/ 

Combination  with  dissolved  oxygen     40-() 

Evolution  of  hydrogen  4'8% 

Taken  for  clean-up   33*0% 

Lsed   to   precipitate    lead    in    "  dip- 
ping," waste  in  cutting,  used  in 
forming  ZnS  coating,  etc 12'0 
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These  figures  are,  ot  course,  merely 
illustrative  and  are  for  the  purp<  se  of  draw- 
ing ^  attention  to  the  present  wasteful 
inefficiency  of  our  present   methods  of  gold 

precipitation. 


A  GENERAL  REVIEW'  OF  THE  ECO- 
NOMIC KESULTS  ATTENDING  THE 
GOLD  AND  BASE  METAL  MINING  IN 
THE  PRETORIA  INSPECTORATE  DUR- 
ING THE  PERIOD  1904  TO  1914. 


By  Tudor  G.  Trevor  (Member). 
(Pri)ited  in   Journal,   October,  1919). 


DISCUSSION. 


Prof.  J.  Cellier  (Member):  I  have  ,,.,,.1 
with  considerable  interest  Mr  Trevor's 
paper,  and  think  he  can  be  congratulated 
on  the  very  useful  information  and  statistics 
— not  otherwise  available  to  everybody, 
except  with  much  labour — placid  before  us. 
A  consideration  of  the  figures  shows  that 
during  a  period  of  10  years  the  following 
amounts  have  been  spent  on  properties 
ultimately  abandoned:  — 

141  Exploration  prospecting, 

@  £500  each  ...  ...         670,500 

122  Development, 

e<  £2,500  each  ...  6305,000 
131  Producing, 

@  £10,000  each...    £1,310,000 
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£1,685,500 


The  total  is  still  further  increased  when 
419  ventures  eventually  proved  a  failure 
and  17  are  still  doubtful. 

This  amount  of  money  is  virtually  lost 
to  the  country,  excepting  for  that  propor- 
tion which  is  paid  for  local  products  and  in 
direct  taxation. 

The  failing  of  some  90-94%  of  ventures 
has  a  very  depressing  effect  on  future 
expansion,  and  would  tend  to  decrease 
future  production. 

Such  failure  will,  no  doubt,  never  be 
entirely  eliminated,  for  "  nothing  venture 
nothing  win."  A  large  proportion  of  the 
capital  thus  lost  could,  however,  be  directed 
to  better  purpose  if  the  investors  were  well 
advised. 

In  this  country  technical  advice  is  obtain- 
able only  from"  privately  practising  men, 
and   from   the   consulting  engineers  of    the 
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groups,  who  may  not  always  be  unbiassed. 
Added  to  this  is  the  fad   that  the  expense 
entailed   for  such   advice  may  also  be  con- 
ible. 
In  the  Director  and  Assistant-Director  of 
gicaJ  Survey,  the  country  has  most 
capable   men,   but   the  enormous   area   still 
to  be  mapped  and  the  Bmallness  of  the  staff 
obviates   use   being   made   of   them   to  the 
ary. 
The  Inspectors  of  Mines  in  outlying  areas 
■  mce,   hut    their  time,   also,  is 
:;  up  by  attending  to  th< 
,  ■  -.  oding  in'  re  to  safety 

.,ii  producing  properties  than  to  the  develop- 
ment of  future  produc 

What  would  be  of  enormous  assistance  to 
the  investors  in  such  properties  as  have 
failed,  is  the  appointment,  at  State  expense, 
of  an  inspecting  engineer  to  the  Mines 
Department  ;    the    conditions  I    1    of 

such   appointment   to  1"-,  Bay  :  — 

1    Salary  and  transport   expenses  not  to 

j   Bl,500  ■■""1   e500  I"'1'  :l"m""- 
■j    South    African    by    birth,    if    possible, 
and  certainly  by  experience. 

Exp,  rience  of  both    underground   and 

surface    equipment,    and   of   South    African 

and    particularly    mineral    occur- 

l_    Duties  to  be  dev<  t(  d  entirely   to  pro- 
perties in  a  non-profit-making  condition,  or 
rilling  to  pay  fees  when  possible. 
Free  technical  advice  is  available  in  this 
through  the  Veterinary 
irtment,  to  manj    po  r  people  through 
the  hospitals,  and  it  also  should  be  available 
to  an  industry  which  in   10  years  produces 
in    direel     taxation    alone    an     income    of 
6791,352  in  I. nt  one  ol  the   Mining  [nspec- 
•  th<    Union. 
Tl,         |  r  about  2 

of  the  income,  or  1*25       of  the  ii mount  spent 

on    abandoned    properi 

The  correct  working  ot  the  successful  pro- 
perties, owing  to  competent  technical  advicei 
alone   might    increase  the   incomi 

than    i  the    expenditure,    but 

the  Baving  effected  by  such  advice  at  the 
t-arl  •  -   abandoned   later 

would,    do   doubt,    result    in    a    lo89    in    claim 

licenses. 

The  id.  '  uat    the   State  should   find 

the  mine  and  work  it  for  nothing  for  the 
owner,  as  Bometimes  Beems  to  be  desired 
in  farming  operations,  to  find  scab  and  kill 
it.   for   the   own<  store   water   and 

irrigate  for  the  ov,  n 


Suggestion  of  sucdi  a  post  is  QOt  a  method 
of  applying  for  it  by  the  sneaker,   an 
limitation  to  South  Africans  is  not  du 
any  political  tendency,  but  simply 
experience  of  local   conditions   ta 
time   to  acquire,   and   the   sooner  it   is  ob- 
tained the  better. 

The    remarks    on     the     Departmenl     of 
Geological      Survey      and       Ii  of 

Mines  are  not  a  reflection  on  these,  but, 
as  pointed  out,  a  whole-time  man  with 
good  mining  experience  and  true  minim: 
duties  ie  desirable. 


AMALGAMATION  .      WITH      SPEC!  iL 
REFERENCE    TO    STEAMING 


By  s    II.  Pbarck  and  J.  E.  Thomas    Past- 
President). 


(Prinled  in  Journal,  November,   1919. j 


DI8(  [7S0ION. 

Mr.  E.  M.  Weston  Member  of  Council): 
Absence   from   town   prevented  my  correct- 
ing    the      proof     of     my     remarks     in    the 
November  Journal  (page  79).    The  rep< 
apparently    misunderstood    me,    and    made 

say  :        I Ia\ ing    qo   scientific 
arguments  in  Bupporl  of  this  revoluti*  nary 
statement,  my  bu(  not  appi 

;ir  leading  metallurgisl 
On   the   contrary-    I    have   always   main- 
tained that  scientific  facte  support  m\ 
tention  that  amalgamate  n  as  now  pracl 
is  uni  ;  and  I  am  now  preparing  i 

paper   on   the    BUbject   which    I    hope    shortly 

to  bring  before  tie-  members.  One  metal- 
lurgist apparently  I  regard  my  ideas 
as  unscientific,  and  he  ha-  already  modified 
his  practice. 

Mr.  J.  D.  O'Hara       M<  n  1     think 

everyone  is  agreed  that  this  subject  is  most 
important .  in  \  iew  of  the  tact  that  -t 
ing  is  injurious  t<  health.  If  precautions 
were  taken  to  carrj  the  fumes  from  the 
itside  the  building,  and  allow 
a  few  minutes  to  elapse  to  enable  any 
remaining   fui  after  the   boi 

i-    removed,    there     would    be    fewer   com- 
plaints of  ilh  iming  daj  -      [In- 
nately, the  general  tendency 
work   immediately  steaming   i-  complete,!. 

I    certainly    c*  nsider   steaming    i 
sary,  because  it   is  generally  admitted  that 
amalgamation    i-    better    after    plates    are 
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steamed  than  is  the  ease  with  plates  which 
have  not   been  steamed  for  some   time. 

The   reasons   for  steaming,    I    venture   to 
suggest,    are  : 

1.  Steaming    makes    a    plate    "  livelier," 

livening  the  surface  of  the  copper 
plate. 

2.  Scouring    after    steaming    removes    all 

the  dirt  which  has  accumulated  and 
hardened  on  the  plate,  due  to  the 
lime  in  the  mill  water.  A  good 
scouring  will  always  benefit  a  plate 
which  has  not  been  amalgamating 
too   well. 

3.  Plates   are    steamed    to    meet   the    call 

for  more  gold,  and  because  more  gold 
is  required  for  the  particular  period. 

4.  More  amalgam  than  necessary  is  kept 

on  plates  to  meet  calls  for  more  gold 
in   some   months,   and   when  in   that 
case   more   gold   is   recovered,    one    is 
then     told     in     all     seriousness     that 
amalgamation    is    much    better    than 
usual,    and   the   real   reason   is  over- 
looked. 
The  statement  is  often  made  when   cer- 
tain plates  have  to  be  steamed  that  "  there 
is  no  gold  on  them  and  it  is  useless  steam- 
ing," but  it  often  occurs  that,  after  steam- 
ing   has    taken    place,    more     amalgam     is 
returned    than    was    expected.         A    copper 
plate  is  a  means  for  catching  gold  and  not 
for  storing  it,   and   the  old  custom  of  usin<_,r 
it   as   a  store-house    is   fast    dying   out   and 
should  not  now  be  permitted.     The  question 
of    comparing    the    percentage    of   gold    re- 
covered   by    steaming    with    that    recovered 
when      not      steaming      really      does      not 
arise,     nor    can     one     compare     amalgama- 
tion on  mines  on  various  parts  of  the  reef, 
owing   to   the   varying   states   of  fineness   in 
which   the   gold   exists,   the   tendency   being 
for  the  gold  to  become  finer  as  one  travels 
from   West   to  East.      The    advent   of   tube 
mills    is    practically    doing    away    with    mill 
plates  and  amalgamation  to-day  is  becoming 
confined  to  tube  plates. 

Eesearch  work  has  proved  that  with  care- 
ful, if  not  perfect,  classification,  low 
residues  can  be  obtained  without  amalgam- 
ation before  tube  milling,  and  I  fail  to  see 
any  necessity  or  reason  for  using  plates 
until  the  ore'  has  passed  through  the  tube 
mills.  The  adoption  of  this  principle  is 
an  undoubted  economy  in  that  it  saves 
plates  and  labour,  and  a  higher  efficiency 
is  obtained  in  crushing  and  amalgamation. 


In    conclusion,     although     1     may    have 

wandered  away  from  the  question  ot  steam- 
in-',  the  points  dealt  with  hear  directly  an  I 
indirectly  on  the  reporl  submitted  by 
Messrs.   Pearce  and  Thomas. 

OBITUARY. 


Mr.   1!.   C.    Boyes. 


The  death  is  recorded,  with  regret,  of 
Mr.  Reginald  C.  Boyes,  who  joined  the 
Society    as  a  member   in    September,    1916 

Mr.  Boyes,  who  was  horn  in  Sheffield, 
went  to  Australia  when  young,  and  was 
there  educated  as  a  mining  engineer.  He 
came  to  this  country  during  the  South 
African  War,  under  General  Hoade,  and 
upon  demobilization  returned  to  his  pro- 
fession, practising  both  on  the  Rand  and  in 
Pdtodesia.  For    some    years    prior    to    his 

decease  he  held  the  position  of  General 
Manager  of  the  Great  Belingwe  G.M.  Co. 
Following  an  accident  to  his  arm,  blood 
poisoning  set  in,  from  which  he  died  on 
the   10th  October. 

Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTRY. 

Smelting  and  Refining  of  Cobalt  Silver  Ore. — 
"At  the  Deloro  Reduction  Co.'s  smelter,  silver 
cobalt  ore  is  smelted  in  a  blast-furnace  (run  with 
6 — 8  oz.  blast  pressure  on  account  of  the  large  pro- 
portion of  fines),  the  charge  being  calculated  to  fur- 
nish speiss  and  a  neutral  slag.  The  speiss  contains 
Co  22—25,  Ni  16—18,  As  25,  Fe  18,  S  7,  Cu  I  , 
and  1000—2000  oz.  Ag  per  ton  ;  it  is  first  liquated 
to  recover  part  of  the  silver,  then  ground,  loasted, 
chloridised,  washed  with  water,  and  treated  with 
cyanide.  The  silver  is  precipitated  from  the  solu- 
tion with  aluminium  dust,  the  cyanide  being  almost 
quantitatively  regenerated.  The  liquated  and 
precipitated  meta'  are  melted  in  an  oil-fired  furnace 
which  is  tilted  backwards  into  blowing  position; 
the  metal  after  3  hours'  blowing  is  992—995  fine, 
and  is  refined  by  another  melting.  The  desilver 
ised  speiss  is  sulphatised  and  leached  :  the  liquor  is 

first    freed     from    copper    and     iron,    coball     precipit 

ated  with  hypochlorite  solution,  and  nickel,  after 
removal  of  the  cobalt,  with  milk  of  lime.  The 
hydroxides  are  filter-pressed,  washed,  and  dried 
ready  for  sale,  or  mixed  with  charcoal  and  reduced; 
the  "crude  metals  are  separated  magnetically  from 
excess  of  carbon,  re-melted  in  electric  furnaces,  and 
granulated  by  pouring  into  water.  The  dust  and 
fume  from  the  various  furnaces,  collected  in  a  bag- 
house  are  heated  in  a  coke-fired  reverberator y,  and 
the  pure  ars-nic  trioxide  condensed  m  chambers. 
The  clinker  from  this  operation  goes  hack  to  the 
blast  furnace  for  the  recovery  of  Bilver.  S.  B 
Wright  Journ.  Soc.  Chem.  Tnd.,  Feb.  15,  ma, 
p.   77a.     (J.  A.   W.) 
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Properties     oi     Magnesium     Ammonium 
Phosphate     and     Magnesium      Pxbophosphate.— - 
II,,-    conversion    of    magnesium    ammonium    phos- 
phate  into  magnesium   pyrophosphate  maj    or  may 
noi    be   accompanied   by   the   phenomenon  of   incan- 
,..     depending     upon    the    conditions    under 
which     the     magnesium    ammonium     phosphate    is 
precipitated.     Toe    product   will   not   incandesce    il 
precipitated   Blowly  at   the   boil,   but   will   do  so  if 
formed    quickly   or  at   lower   temperatures.     It  has 
■  iund   that   incandescence  never  takes  place  if 
all  ti.i  game  matter  are  car.' fully  excluded 

from    the    pri  ipitate.       The    properties    of    mag 
im    pyrophosphate   depend    upon    whether  it    is 
ied  with  or  without   incandescence.       If  incan 
occurs,   the  product  is  hard  and  lava-like, 
lh,l   grey  to  Mark   in  colour,   whilst   if  there  is  no 
.    it    is   amorphous,    loose    in    texture, 
and   quite   white."     (See  also  /.   Ohem.   8oc,   Feb. 

1919.)      /       CaBAOGLANOW     and     P.     DTMXT&0W.         Z. 

I  Chem.,  1918,  57,  353-371.  Jour.  Soc.  Chem. 
Ind.,  Jan.   81st,    1919,   p.    10a.     (A.W.) 

l  -i    oi    M  v.'.wi  si    Di  oxidi    I  fell  The  quan 

tity  of  manganese  ore  used  in  industries  other  than 

metallurgical   varies  from  25,000  to  50, tons  per 

annum.     The  lattei    figure  is  probablj    more  nearly 
correct       Most    of   the   ore   so   used    is    the   hijght 

de  of  pyrolusite  (MnO,)  obtainable,  .:nd  com- 
mands a  much  higher  price  than  metallurgical  ore 
'I'll,  e    di  oxide    ore    is    generally    spoken 

,  hemi<  al   manganese  ore. 

The  principal    use  of   manganese  ore,  aside  fi 

applications  in  the  steel  industry  in  the  form 
of  ferro  manganese  and  Bpiegeleisen,  is  as  an  oxidiz 
agent.  It  is  so  used  principally  in  the  manu- 
re ol  drj  celUj  as  b  decolorizer  in  certain 
kinda  of  glass,  and  as  a  drier  in  oils,  paints,  and 
varnishes.  The  ore  is  also  used  directly  or  in- 
directly in  the  manufacture  ol  various  manganese  i 
chemicals         Many    of    the    textbooks    describe    its 

Ition      with     hydrochloric     acid     as     a     source     of 

chlorine.  It  is  no  longer  used  commercially  in 
making  chlorine  gas,  as  the  latter  is  an  abundant 
by  product  in  the  manufacture  of  caustic  Boda  and 
potash.  Borne  chlorine  may  be  mad.'  by  this 
method  when  the  object  la  the  production,  not  of 
chlorine,  bul  of  manganese  chloride  It  has  been 
mi  nt  ion<  d  il  si  imulant .  but  its  value  in  the 
fertiliser    industry    lias    noi    I n    established,    and 

far  as  known  it  is  noi  a  constituent  of  any  com 
mercial   fertilizer. 

The  gasoline  engine  gave  the  development  and 
production  of  the  present  type  of  dry  cell  great 
ilua  Its  use  m  ignition  systems  demanded 
.1  cheap  portable  cell  able  to  recuperate  after  com 
paratively  heavy  current  drains.  In  1897,  its 
manufacture    attained    considerable    volume.       The 

nt     normal     yearly     requiri 

duction    include    25,000    tons    of    high-grade    man- 
di-oji  ide    ore,    an    equal    amount 

(petroleum  coke  and   graphite)  and   B, to   10,000 

me  chh, rule,  ammonium  chloride, 
paper,  carbon  electrodes,  pitch,  and  sundry  other 
Bubstai  Abstract     from    Mim  rolt     In 

tion   Serit   .   No.   16,  of    I      s    Bureau  of   Mines.— 
W    (      Phelan,   Minimi  ami  Scientific  Press,  June 
1919,   p    B74.     (II     R.    A  ) 

MET  \l.l-i  RG1 
"Diseases"    oi     Metals       "As     a     result     of 
allotmpic  changes,  many  metals  exhibit  phenomena 
of    disintegration    or    decay    which    are    commonly 


The  analogy   is  often   rendered 

more   complete    by    the    fact    that    very   i  ften   such 

ea   of   decay   are    infectious,   and    fragments 

of   metal   which   have   undergone   disintegration   have 

mown  a  tendency  to  communicate  the  decay 
to     other    fragments    of     nnattacked    metal    with 

n  hich  they  ,  .,me  into  contact. 

Iii  discussing  Buch  phenomena,  C  olonel 
Krynitsky,  late  chief  Inspector  of  Time  Fus 
the  Russian  Government,  describes  a  numb 
instances  which  have  been  observed  with  tin  and 
aluminium,  and  Bhowa  the  connection  between  such 
allotropic  changes  and  those  which  are  met  with 
i   v.  hen  annealed  after  cold   work. 

He  is  of  opinion  that   '.'.hen  the  tin  is  mecha 
ally     worked    it    i-      more    or     less    converted      into 
amorphous   tin.    depending   on    the    amount    of   cold 
strain,    and    that    the    latter    undergoes    recrystallisa 

tion     with     accompanying     disintegration     of     the 

metal. 

Following  on  this  idea  he  draws  an  analogy 
with  the  well  known  behaviour  of  steel  which 
has  been  subjected  to  cold  work.  As  previously 
mentioned    in    these    columns,    it    has   been    shown 

that    when    BUCh    Bteel    is    annealed    at    B00°    C.    the 

grain  grows  in  Bize  and  the  metal  becomes  brittle. 
Some  instances  are  described  in  which  aluminium 
vessels  had  failed  aftei  a  very  short  period  of 
service  According  to  some  experiments  made  by 
Le  Chatelier,  the  decomposition  of  aluminium 
may  be  produced  by  mild  chemical  or  mechanical 
action,  Buch  as  may  take  place  in  a  utensil 
a  ll  ime  or  when  containing  hot  liquids.  This  is 
particularly  noticeable  with  aluminium  which  has 
been    heavily    forged,    especially     in    contact 

lime    water. 

l        failure  of  brass  cartridge  casea  may  also  1"' 
ded    aa    instances    of    similar    behaviour.       It 

is    well    known    that    large    bra  ".hich    have 

1 n     manufactured     by     cold     drawing     without 

proper     annealing      are      liable     to      spontaneous 

cracking.        Such    cracking    takes    place    after    the 

have    been    in    use    for   some    time,    but    the 

tendency    to   crack    may    be    detected    by    plunging 

them     into    a     bath    of    men  uric      chloride,    when     ■ 

crack    at    once    develops.        It     ic  I    thai 

during  the  process  of  cold  wen);   films  are   formed 

i    Blip    which    consist    of    metal 

in  an  amornhous  condition.  Subseouently  the 
metn]  irraduallv  tend-  to  pass  out  c,f  this  unstable 
condition,     ami     the     amorphous     metal     b< 

tallised  "     (<  'hi  m.  and  Met    Enq.,   J919,  277  I 
Industrial       lustration     "ml     Mininn      <tnmlnrd. 
28th    August,    1919,    p.   889.     (C.    .1.    O.) 


osm    \M'  Vol  mi    i  hangi  a  "i    Firi  bhk  ks 
Mi     Geoi   ■     \     I.  ■anis.   in  a  paper  published  by 

lion  of  the    Director,  1    9     B  I    Stand 

arda,  and  giving  an  account  of  the  results  of  ;"> 
investigation  undertaken  in  order  to  study  the 
fundamental    properties    of    firebricks    bj     a    com 

,,  of  their  changes  in  porosity  and  volume 
upon  heating  to  different  temperatures,  Btatea  that 
the  determination  of  the  softening  point  is  generally 
considered    a    reliable   indication   of   the    refractori 

ness   of   the   material        Actually,    however,    it    is   apt 

t,,  be  misleading,  especially  in  the  case  of  bricks 
made    from    a    coarse    mixture    of    ver}     refractor) 

nun  plastic  clay  with  an  inferior  bond  clay.  I  ne 
following   is  a   summary  of  the   results  given  by   the 

uithor :— (1)  Bricks  which  are  capable  of  with- 
standing a   pressure  of    i(l  lbs.   per  Bquare  inch  at 


Dec.    1919 


Notices   and   Abstracts:    Mining  and  Miscellaneous. 


105 


1,350°  C.  generally  show  slight  changes  in  volume 
or  in  porosity  when  burned  at  temperatures  up  to 
1,425°.  (2)  The  greater  number  of  the  bricks 
which  failed  to  pass  the  load  tests  show  rather 
marked  changes  in  volume  or  in  porosity  at  some 
temperature  below  1,425°.  (3)  Bricks  which  show 
distinct  overburning  by  pronounced  expansion  at 
temperatures  below  1,400°  invariably  fail  in  the 
load  test.  The  adoption  of  a  definite  limit  for  the 
permissible  expansion  within  the  given  temperature 
range  is  particularly  important  for  detecting  in- 
ferior clay  refractories.  The  limit  for  expansion 
should  be  lower  than  that  for  allowable  con- 
traction. (4)  The  changes  in  volume  and 
porosity  of  brick  burned  at  some  temperature 
between  1,350°  and  1,425°  serve,  in  a  measure, 
as  a  criterion  of  their  ability  to  pass  the  load  test. 
(5)  Most  of  the  bricks  which  show  a  porosity  de- 
crease not  exceeding  5%  and  a  volume  change  noU 
exceeding  3%  (about  1%  in  linear  dimensions), 
when  burned  at  1,400°  will  pass  the  load  test.  (6) 
Bricks  which  show  a  decrease  in  porosity  exceed- 
ing 5%,  or  an  expansion  or  contraction  in  excess 
of  3%  by  volume  (1%  in  length)  at  1,400°  failed 
to  pass  the  load  test  in  nearly  all  cases.  (7)  The 
use  of  limiting  porosity  and  volume  changes  for  clay 
firebricks  burned  at  1,400°  C.  would  serve  as  a 
means  of  elimination  from  consideration  a  large 
number  of  bricks  which  fail  in  the  load  tests.  (8) 
Bricks  which  fail  in  the  load  test — due  to  failure 
in  the  bond — may  not  show  marked  changes  in 
volume  or  porosity  in  burning,  but  often  show 
very  low  cold-crushing  strength.  (9)  No  definite 
relationship  seems  to  exist  between  the  softening 
point  of  a  firebrick  and  its  ability  to  withstand 
load  at  high  temperatures.  However,  all  bricks 
which  softened  below  Cone  28,  whether  siliceous 
in  character  or  not,  failed  completely  in  the  load 
test.  It  seems  advisable,  then,  to  specify  Cone  28 
as  the  minimum  softening  point  for  any  clay  fire- 
brick. It  is  probable  that  bricks  containing  less 
than  65%  SiO.,  should  have  a  minimum  softening 
point  of  Cone  31." — G.  A.  Loomis,  Indian  Engin- 
eering, June  28,   1919,  p.   359.     (J.  A.  W.) 


MINING. 

The  Use  of  Explosives  in  Canadian  Mines. — ■ 
The  tendency  of  users  of  explosives  in  Canada 
to-day,  particularly  in  mining,  is  to  use  the  lowest 
strength  explosive  that  will  break  their  ground 
when  it  is  properly  drilled.  Up  till  a  few  years 
ago  considerable  amounts  of  "gelignite"  (a  75% 
N.G.  explosive)  were  used  in  the  mines  in 
Porcupine,  Cobalt  and  British  Columbia,  but  this 
has  been  replaced  by  60%  and  often  50% 
explosives  and  a  lowering  of  costs  has  followed. 
To-day  by  far  the  larger  proportion  of  high 
explosives  used  in  the  mines  of  Canada  is  of  40% 
strength,  while  little  60%  is  used.  This  is  due 
not  only  to  the  more  careful  supervision  given  to 
the  use  of  explosives,  but  also  to  the  fact  that 
greater  care  is  taken  to  see  that  the  drilling  is 
done  properly." — H.  Y.  Russell. — The  Canadian 
Minim/  Journal,  Paper  presented  to  the  Canadian 
Mining  Institute,  March,  1919;  30th  July,  1919, 
p.    563.     (C.   J.    G.) 


A  Study  of  Shovellinc  Applied  to  Mining. — 
"  From  a  series  of  tests  during  which  the  ore 
was  thrown  into  a  mine  truck  42in.  high,  it  was 
determined  that  a  horizontal  interspace  of  4ft. 
was    the    best    distance    to    maintain    between    car 


and  ore-pile.  The  decrease  in  shovelling  speed 
amounts  to  about  8%  per  foot  of  height.  The 
best  type  of  truck  for  a  shoveller  to  use  holds 
about  a  ton  of  ore,  and  should  be  as  low  as  is 
consistent  with  good  design,  certainly  not  over 
45in.  in  height.  Trucks  much  larger  than  this 
are  too  hard  to  tram,  while  trucks  much  smaller 
use  up  too  much  time  tramming  back  and  forth. 
For  short  jobs  of  less  than  four  hours'  duration, 
the  No.  2  scoop  and  Nos.  5  and  6  shovels  were 
slightly  superior  from  the  standpoint  of  tonnage 
handled ;  but  for  jobs  requiring  more  than  four 
hours  for  their  completion,  the  No.  4  shovel  was 
greatly  superior,  for  with  the  larger  tool,  as  the 
day  progressed,  the  percentage  of  time  required 
for  resting  becomes  greater.  In  general  it  may  be 
said  that  for  shovels  smaller  than  211b.  load,  the 
tonnage  handled  per  shift  is  approximately  directly 
proportional  to  the  shovel  capacity.  If  the 
increased  cost  of  shovelling  with  a  smaller  shovel, 
or  one  that  has  been  worn,  is  balanced  against  the 
cost  per  ton  of  putting  a  new  shovel  underground 
and  discarding  the  old  one,  it  will  indicate  the 
economic  limit  of  wear  of  the  shovels  in  use. 
The  tests  went  to  show  that  the  shovel  best 
adapted  to  mining  work  should  have  the  edge  of 
the  blade,  whether  square  or  round  pointed,  made 
of  No.  15  gauge,  and  of  such  composition  that 
the  shovel  will  handle  not  less  than  1,100  tons  of 
medium  hard  ore  when  shovelled  off  planks.  The 
blade  should  hold  21  lb.  of  broken  ore  as  an 
average  load.  All  blades  should  be  of  the  plain- 
back  type  without  rivets,  the  back  strap  being 
:  welded'  to  the  blade.  Only  best  grade,  second 
!  growth,  northern  white  ash  should  lie  used  for  the 
handle,  which  should  be  bent  to  a  suitable  shape. 
On  short-handled  shovels,  the  Dirigo,  or  split  D, 
handle  is  preferred,  as  it  is  much  stronger  than 
the  ordinary  D  handle.  For  a  short  handle  shovel 
\  the  straight  portion  should  be  22£in.  long,  and 
when  the  blade  is  in  the  proper  position  to  fill 
i  the  ore,  the  grip  should  be  23in.  above  the  ground. 
i  For  a  long-handle  shovel,  the  straight  portion  of 
I  the  handle  should  be  34in.,  and  the  grip  30in. 
above  the  ground.  The  square  blades  are  a  little 
wider  at  the  point  than  at  the  rear,  and  the  front 
corners  are  cut  off  so  as  not  to  dig  into  the 
shovelling  board."— G.  Townsend  Harley.— 
Industrial  Australian  and  Mining  Standard. 
reprinted  from  E.  &  M.  J.,  5th  June,  1919,  p. 
1,022.     (C.    J.    G.) 

MISCELLANEOUS 
Technical  Writing  :  Naturalness.— "The  key- 
note of  good  writing,  as  of  good  manners,  is  B 
natural.  Sincerity  is  the  first  requisite  for  effec- 
tive writing.  When  a  man  says  what  he  knows  or 
believes,  he  is  likelv  to  be  interesting,  because  each 
human  being  possesses  an  individuality,  a  point  ot 
view  or  a  ranee  of  svmpathv  that  makes  him 
different  from  his  fellows.  To  say  or  to  write 
what  you  do  not  think,  for  the  mere  sake  ot 
talking  or  writine.  is  a  cerebral  exercise  that  must 
be  performed  with  extraordinary  ski  1  it  it  is  to 
be  attractive.  Affectations  are  rarely  attractive, 
1  rarely  effective.  To  be  natural  is  to  be  yourself, 
not  a  poseur  ;  to  give  the  reader  the  best  of  your^ 
self  instead  of  re  warming  the  baked-meats  ot 
vesterdav.  Ouotations-which  are  second-hand 
thoughts-will  serve  occasionally  when  the  thing 
vou  want  to  say  has  been  said  so  well  by  another 
that  it  would  be  waste  of  energy  to  try  to  say  it 
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liut,  as  a  rule,  the  utterance  of  the  writer 
more  int<  reel 
the    writer    brii  -  bing   of    himself    to 

hi  the  subject   and    I  iom<  nt    is 

in   touch   with  the   n  any  deai 

autho 

your   own    way.    ueithi  i    n  oor    in 

the  phraseology  that  mimics  another.     V. 

rhom    you    are 
You    will     then 

than  yon   Bpeak,   I  d   the   first 

1 1 1 : i •  e,  be   more   di  llbei ate,   and 

.■.hat   yuu   have   written. 
■uul  writing  an-  similar  mental  arts,  with 
a    difference  :    the    'i  food 

taw    ami    eating    it    cooked.     Borne    kinds   of 
gain  nothing  by  In-ill,'  cooked  :    Like  kinds 

of  utterance  are  not  bettered  by  being  written  down 
ns   of    thought,   edpei  ially 
I  hal   'I'  il   n  ith  complex    ideas,   must   u 
preparation   before   thej    may   \»-   di  mfort- 

ably.     Tin'  Iran 

overburdened  with  half-baked  chunks  of  know] 
that    provi  dyspepsi        Bow    ] 

on  thf  other  hand,  is  the  carefully  |  irticle 

that  has  bei  'I  with  Attic  salt.  Berved  with 

a    piquante    ami   dressed   with  thf  parsli 
pleasai  I  like  the  wi itin         i    l: 

I  or  of  CI  irem  e   King. 
Composition,   \.  less  natural  than  speak- 

I  he    pen    or    the    pencil    interveni 
the    t houghl    ami    1 1  on,    introdui  is 

element   of  artificiality,  as  well  as  one  of  del 
tion      'I'll.-    Bpoken    work    cannot    be    recalled;   the 
written    word   ca  it    is   unv 

criticise  your  writing  as  it   proceeds,  for  such  Belf 

■ 
l:  the   wiiik   carefully 

not   bei  ■  avi.nl   chilling  the   warmth  of 

composition   by   'old   analysis.     You  havi 
the    centipede    'hit    -.\.i      too    much    aware    of    his 
many   legs,   ami    became   hopelessly   entangled.     In 
oppoi  i  11  ci  ipple  writing,  just  as 

•  t    men    from   1""  om 
ing  ter  dinner  Bpeak 

To    In-    natural    in 

thing  I  imething  concerning  which  you  feel 

impelled    to    write.     To   I 

thf    In    ' 

if  not                            .  Uke  an  unhappy  golfer,  the 

writer   d  ect  of   his 

aim  ;   he    does   not    •■  keep    hi  hall  " 

Wan    until    you    have    Bometh  tell 

•  Inly    a    fool    tall 

ny  apeie<  he    are  flat      [t  is  unnat  ural  for 

■  mm  to  ■,'.  i  [te  foi  tli,-  i  ike  •  '  his  index 

i  i  numb  :   that   ;  much  wi  it  ing  is 

f  1 

■  omething  to  say  ;    then  say  it 

1  ':.'     in     the    wh 

thf  fittest .  not  the 
Thf   story    is   told    t hat    Pn  Bident    Wil 
■ 
Whe'reupi 

mean  bj    thai  ' '     He  would  explain      '  Tin  n 
it .'    was   t  he   ad-,  ice.     If,  af I  i  thing 

yOU      W  ill  elf     '   What      do      I      !i. . 

may    di   i  0\  it    that    you    h  I 

meant    : 

The  student   while  tun' 

afterward,  ed    mainly    with    thf   effort    t" 

acquire  knowledge     To  write  i 


tion  to  others,  whit  I 

youthful    atf  so    difficult    to 

assume   gra  tively    without    pra 

hut    such    ! 

ht   involvi  biliza- 

tion  and  marshalling  a  disciplinary  effort 

highly  beneficial  t's  mind.     Thei 

in  writing  could   he 
taken  during  the  early   process  of   acquiri 
ledge. 

To  write  natui  mu 

of  writing  until  it  I"  ible  and  Btrong.    The 

■  i    is    to    I'lun  -•■    into 
the    v.  i  itc    well    have 

written  a  .  but  you  m  it  they 

11  of  it.     l>o  your  preliminary 
•    •    on  the  rat  f  i 
itation   by  1 
their    preliminary    trials   to 
i    ted     the     results 
by    others 
well    there   are 
• 

ii    exercise,    not    lack 

Ai.  Naturalness    is 

' 

■•    thi  m,    in    the    same    w 
they   i  •    mixed   wines.' 

Som      ■  aiming    to    b<     natural. 

lj    in   being  sloppy. 
(1)  '  I f    ;■  the    m uek 

twn    off.    tap    the    dirt- way 

ip,  on  the  opposite  side  of  the 

'  ibing  a  mi  thod  of  mining  and 
an   unedui  ated  1  il 
with    the    idea    that     il  '  pra<  thai.' 

■ 

pletion]    of    !'"■    ueu 
mill,    wlii.  '  00  I 

■  ii 

i in j h >i  tan' 
Ad\  the    Nativity  ; 

n        ;:n: 

stamp  mill      Tl 
the  quo!  of  an 

The 

but   not  ted  engii  •  !  I     not   mistake 

I    m 

ither    /''"  baTi 

ng]    the    installation 

itl    ■    -    that    sirau- 

of    a 

f  tl    ■■    aboqt 

hini   ii  temptation 

of  plans,  the  'i 

■ 

i  1 1  v  the  mining 
The  im 
of   thei 

•  ibe   a    mine  or 
■ 

•  dulge    in    'fine' 
i   • 
■ii      When  they 
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prepare  matter  that  is  to  be  printed,  they  affect  a 
vocabulary  and  a  phraseology  foreign  to  them  ; 
like  the  queer  persons  that  have  'society'  manners 
as  distinguished  from  their  behaviour  at  home. 
There  are  public  occasions,  of  course,  when  an 
added  dignity  of  bearing  is  befitting.  For  similar 
reasons,  it  is  proper  that  the  irresponsibility  and 
ease  of  ordinary  talk  should  give  place  to  deliberate 
thoughtfulness  when  one  is  making  a  business 
statement  or  preparing  matter  for  print;  but  the 
extra  effort  should  not  entail  a.  pomposity  that 
smothers  the  subject  in  verbiage.  The  attempt  to 
write  in  a  key  higher  than  that  of  conversation 
need  not  provoke  insincerity  or  affectation.  It 
requires  only  more  care  and  more  deliberation. 
Write  as  if  you  were  addressing  an  honoured  senior 
in  your  own  profession  to  whom  you  wished  to 
convey  information;  do  not  try  to  impress  lim 
with  your  skill  as  a  stylist,  but  make  yourself 
perfectly  clear,  so  that  he  may  have  the  benefit  of 
any  facts  or  ideas  that  you  can  palce  at  his  service. 
As  a  warning,  I  quote  the  following  description 
of   the  Mount  Morgan  lode,   in  Australia  : 

(4)  '  It  may  be  considered  as  consisting  of  a  net- 
work of  veins,  traversing  on  the  one  hand  a  meta- 
morphic  matrix  of  a  somewhat  argillo-arenaceous 
composition  and  on  the  other  hand  what  appears  to 
be   a   feldspathic   tufaceous    igneous   rock.' 

This  is  metamorphosed  English  pseudomorphic 
after  flapdoodle.  Much  of  the  geologic  description 
that  poses  as  profundity  is  rhetorical  rot.  Similarly 
the  technical  terms  needlessly  used  by  half-educated 
writers  remind  one  '  of  the  French  that  is  spoken 
by  those  who  do  not  speak  French.' 

A  Tasmanian  geologist  described  an  ore  deposit 
as  due  to  '  the  effects  of  .a  reduction  in  tempera- 
ture of  the  hitherto  liquified  hydro-plutonic.  solu- 
tions, and  their  consequent  regular  precipitation. 
These-  ascended  in  the  form  of  metallic  super- 
heated vapours  which  combined  eventuallv  with 
ebullient  steam  to  form  other  aqueious  solutions, 
causing  geyser-like  discharges  at  the  surface,  aided 
by  subterranean  and  irrepressible  pressure..  What 
can  you  make  of  this  'geyser-like  discharge'  of 
language?  You  will  find,  if  you  take  the  trouble 
to  translate  th2  pretentious  terms,  that  the  descrip- 
tion conveys,  a  "minimum  of  information  with  a 
maximum  of  sound  :  '  Full  of  sound  and  fury, 
signifying  nothing:'  or  as  Ruskin  has  said,  '  Great 
nart  of  the  surjpns'id  scientific  knowledge  of  the  day 
is  simply  bad  English,  and  vanishes  the  moment 
you  translate  it' 

Here  is  another  sentence  written  by  a  young 
nnn   who  also  mistook   sound    f 

(•r>)  '  Since  the  installation  of  their  air-compi*essor, 
a  new  campaign  of  development  has  been  in- 
augurated, operations  have  been  ively  prose- 
cuted, more  particularly  in  the  carb  lime- 
stone, which  is  usually  so  proli  '''ie  to 
the  well  recognized  leaching  of  mineral  solutions 
emanating  from  the  plutonic  magma.' 

Many  of  these  words  are  out  of  place  ;  a  bishop 
is  installed,   a  president   is   in  a   criminal 

is   prosecuted,    a  rabbit   is   prolific.  llv,    it 

may  be  noted  that  the  water  that  leached  the  lime- 
stone  probably   came    from    above,    not    from   b 
originating  in  rain-fall,  not  froi 
grandiose  words,  being  inappropriate,  fail  to  convey 
a    definite    meaning  ;    they    only    make    a    confusing 
noise.     Probably   he   meant    to   say  : 

'The    use    of    the    new    com-* 
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expedited  operations,  particularly  in  the  carboni- 
ferous limestone,  which  has  been  enriched  by 
mineral   solutions.' 

This,    however,    is    not    satisfactory,    because    the 
sentence   contains  discrete  ideas,   wholly  unrelated  ; 
therefore  they  should  be  separated,   thus  : 
Hie    use    of    the    new    compressor    has 

lions,  particularly  in  the  carboni- 
ferous limestone.  This  is  important,  because  the 
limestone  has  been  enriched  by  mineral  solutions 
ana  therefore  is  a  likely  place  to  find  ore.' 

Samuel  Johnson  exclaimed  :  '  Witness  the 
immense  pomposity  of  sesquipedalian  verbiage;' 
and  we  know  how  he  himself  sinned  in  that  way. 
e  Meredith,  a  master  of  words,  recorded  his 
objection  to  'conversing  in  tokens  not  standard 
coin,'  which  is  what  'prosecute,'  'install.' 
'  prolific  '  are  in  such  a  context  ;  they  are  not 
tender  in  the  forum  of  technology ;  they  are 
Canadian  quarters,  British  shillings,  or  French 
francs  tendered  to  a  merchant  at  Chicago  or  Denver, 
legal  though  they  be  at  Montreal,  .Maori,,,!,,,  or 
Marseilles.  As  you  know,  I  hold  that  the  ,. 
words  of  Latin  origin,  usually  of  more  than  one 
syuable,  is  helpful,  if  not  indeed  unavoidable  in 
expressing  ideas  current  in  technologv,  but  writing 
becomes  incoherent  when  words  are*  used  because 
of  their  sound  rather  than  their  sense.  Such 
usage  bespeaks  a  snobbishness  of  mind,  the  a 
of  erudition,  a  mere  pretence  If  a-  man  knows 
what  a  thing  really  is,  he  describes  it  as  black  or 
white;  if  he  does  not  know  what  it  is,  he  masks 
his  ignorance  by  saying  in  long  words  that  it  par 
takes  of  the  general  quality"  of  greyness.  The 
young  writers  that  clothe  meagre  observation  in 
elaborate  words  soon  fall  into  the  habit  of  using 
terms  that  they  do  not  understand,  and  therefore 
fail  to  make  themselves  understood,  if  indeed  they 
do  not  convey  information  that  is  positively  false. 
The  employment  of  words  that  are  unfamiliar  to 
the  writer,  and  that  therefore  are  inconsistent  with 
his  own  way  of  saying  things,  serves  but  to  cripple 
his  power  of  expression.  He  may  get  into  a  tangle 
bv  dragging  strange  words  from  afar.  When  he 
does  find  himself  angled  he  should  cut  1<  ose, 

ig    things    in    his    own    way.    that    is.    in    plain 
words  that   he    u  Is   fchorougldy.        Again    I 

Say   :     REMEJIBEH     THE    READER.        If    you    do,    VOU     will 

win  respect  as  a  writer.  The  man  with  only  a 
smattering  of  hi  splashes  all  over  it    with 

of  learned  sound  and  unlearned  meaning, 
ise  the  ability  to  make  such  a  noise  is  more 
easily  acouired  than  tho  reality  of  knowledge. 
■'■  if  a  man  really  knows  his  subject , 
"  ho  will  be  able  to  speak  of  it  in  an  easy  language 
and  with  the  completeness  of  conviction  with  which 
he  talks  of  an  every-day  matter.  If  he  does  no.t, 
he  will  be  afraid  to  wander  beyond  the  limits  of  the 
technical  phraseology  which  he  has  got  up."  In 
his  lectures  to  working-men  Huxley  showed  how 
the  fundamental  truths  of  science  could  be  stated 
in  the  simplest  and  most  illuminating  speech,  with 
out  loss  of  accuracy.  Indeed,  the  ability  to  explain 
scienC  finical. matters  to  the  unlearned  is  a 

test  of  the  thoroughness  of  a  teacher's  iinclrrstann1- 
ing   of   his   subject.     If.    for   example,   you    care    to 
-   of   engineering   or  geology,   try   to 
impart    wh  younger   brother   or 

sister.     That   is  a   good  test  of  your  undi 
and    of    your    use    of    ;  "— T.    A.    RlCKAltD. — ■ 

Mining  and  Scientific  Press,  Feo.  8,  1919,  pp. 
183/4/5.      (H.   R.   A!) 
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Abstracts  of  Patent  Applications. 


56] .  1 8.       N  I  'roducts     and     <  'arbide 

Ltd.      Improvements    in    or    relating     to     the 
destructive  distillation  of  carbonaoeons  material 
to  increase   the   aromatic    by-products   thereof. 
I  1  '.Mb. 
This   specification   describes   the   destructive  dis- 
tillation of  coal  and  carbonaceous  Bubstances  within 
a   tapered    vertical   retort,  through   which   retort   a 
mixture  ol  stripped  gas  (gas  thai  has  been  stripped 
of   its  condensible  constituents)  and   acetylene  (the 
mixture   varying    from   2j       to   l"  ..    of   acetylene] 
depending  on  the  temperature  to  which  the  retort 
is   heated   and   Bpeed   of   passing   the   gas),    i.-   led, 
bj    means  of  pipes,  into  tin-  lower  end  cif  tin-  retort. 
•;  the  red  hoi  coke,  where  the  acety- 
lene   l>e.  omi\-    polymerised    into    hen/.ol    and    other 
hydro-carbons  of  the  aromatic  series,  and  is  finally 
draw.n  off  by  gas  outlets  at  the  top  of  the  retort. 
I'.s  this  process  it  is  claimed  that  a  final  tar  product) 
is    obtained    in    which    the    benzoloid    content    is 
in- 1"  i 


721.18.     Labouchere  &   ( '■>      An   improved   p 
foi   the  separation  of  diamonds  from  diamond 
iferous  matter.     27  LI. 18 
In  tins  application  the  applicant  claims  to 

the   Separation   of   diamond.-   from   the   minerals  with 

which  thej  are  assoi  iated  aftei  the  -round  in  which 
they  are  contained  has  firBl  been  reduced  to  a 
certain  size  by  mechanical  crushing,  oi  other  means. 
The    process   is   based   on    the   principle    that    the 

diamond    will    withstand    a    greater    pressure    than 

tl n.-titueiit     parts    of    the    rock    in    which    it    is 

found,  provided  such  pressure  i  praduallj  Applied 
ami  increased  until  the  maximum  pressure  required 
to  crush  the  material,  with  the  exception  of  the 
diamond,  has  been  attain.-. I  the  diamond  being  sub 
aequentlj    recovered   from  the  residue  by  a  rifting 

_•...   i'i       Robert     Forsyth.      Improved    process    foi 

and  apparatus  for  grinding  or  pulverising  ores, 

.linker,   or   the   like.      15.4.19. 

The    apparatn  I      of    rollei  irious 

nd  the  process  claims  are  foi    a   machine 

which    is   said    to   incorporate   a    new    principle,    in 

that   the  material  treated  as  it   is  crushed  between 

the   co-operating    rolls,    is   ground    into  the   surface 

of     the     soft     metal     of     w hii  h     the     roll 

formed,  bj   the  rubbing  of  one  roll  upon  tl ther, 

due   to   their   difference    in    circumferential 

h  i    .  I. limed  that  the  embedded  dust  particles  thus 

distributed  on  the  surface  of  the  rolls,  form  a  skin 

ol      tough     material     which     protects     the     metal     of 

the  roil-tyres,  forming  a  superioi  grinding  ami 
abrading  medium  for  the  successful  performance 
of  the  pulverising  operation. 


282.19.      I'.    E     Elmore,      Improvements   in   pi 

traction  of    lead   and   Bine   from   their  oics. 

L7.4.19. 
Tins  application  deals  with  a  process  of  se| 
ing   lead   and   r.inc    from   lead  sin     sulphide  oi 
concentrate.      It    consists    in    heatins]    the    material 
to    be   treated    with   strung   hydrochloric   acid, 
verting  the  lead  into  lead  chloride.     The  mixture  i- 

then      COoled      and      tl \.J->      add      and        olubie 

impurities    washed    out     with    cold    water        The 
lead    chloride    is    next    dissolved    and     ■ 

by    means    of    a    brine    loiitainin  [    a    small    -.mount 


of   lead   chloride.      The  lead   chloride   is    recoi 

by  crystallization.     Hydrochloric  acid  is  regenerated 

by  treating  the  lead  chloride  with  sulphuric  ;  <  id 

tain     amount     Of     lead    chloride     is     kept     anil 

re-used  in  the  brine  circuit  for  dissolving  the 
chloride    from    the     acid     treated     ms  I 

sulphuric    acid     used     may     he     generated     from     the 

sulphuretted    hydrogen    gas    evolved    during    a.  i.l 
treatment   of  the  sulphide  ore  or  concentrate. 


299  I'i        \      /.      !'  1 1 ..    and    H.     M 

Device   for   lowering   and   lifting   winch   drills. 

23.4.19. 

This  application   refers  to: — (1)   In   combination 

with  a  rock  drill  support  and  a  rock  drill  adjustable 

up    and    down    the    same:    a    device    for    lifting    and 

Lowering  the  rock  drill  comprising  a  tension  member 
supported  from  above;  a  lever  having  means  for 
supporting    the    rock    drill,    and    means    an 

either    side    of    said    supporting    means,    adapted    I  , 

In-  alternately   engaged    with   the  tension   member. 
Apparatus   a-   claimed    in   claim    (1).   in    which 
the    tension    member    is    a    chain    into    which    the 
engaging  members  of  the  lexer  are  hooked. 


305.19.       K     ]■'..    Elmore.       Improvements    in    pi 
for    the   extracting    of    lead     from     its 
•_'l.  1.19. 
This  application   relates  to   improvements  m   ;ha 
■   extracting  lead   from   its  ores  bv   mean/ 
of    hot    brine,    with    or    without    the    addition    of 
sulphuric   acid,   which   consists  in   eliminating  the 
deleterious  accumulation   of   sodium   sulphate 
the  used   brine  after  removal  of  the  lead    -alts  by 
further  cooling   the  liquor  t..  Q  C;   separating  the 

.rvstals  from  the  hrine  and  dissolving  in  llOl 
••.atcr.  ami  then  using  this  solution  to  convert 
the  lead  chloride  present  in  the  lead  salts  into 
sulphate.    The    claim-  '     of    various    modifies 

ti,,ns    of    the    operations,    and   also    provide    for    the 
recovery  of   any   silver  contents. 
British    Patent    No    6546/16,  bj   the  same  appli 
i-  referred  to  as  a  type  on  which  the  above 
is  an  improvement. 
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AN     UNUSUAL     PROCESS     IN     THE     TREATMENT   OF  GOLD  ORE 


By  B.  L.  Gardiner,  B.Sc.  (Associate). 


It  is  proposed  in  this  communication  to 
give  a  few  notes  on  a  method  of  treatment 
now  being  employed  at  the  Connemara 
Mine  in  Southern  Rhodesia,  but  before 
entering  into  further  detail  it  may  be  as 
well  to  explain  that  the  following  is  not 
an  endeavour  to  give  anything  like  a  com- 
plete metallurgical  record,  but  is  more  to 
set  forth  the  essential  principles  involved 
in  a  process  not  commonly  applied  to  the 
reduction  of  gold  from  its  ores.  The  process, 
which,  for  the  sake  of  a  better  name,  has 
been  termed  the  "  baking  process,"  con- 
sists merely  in  subjecting  the  ore  to>  the 
action  of  heat  preparatory  to  treatment  by 
cyanide  solutions.  It  differs  from  the  ordin- 
ary "  roasting  process  "  in  that  the  degree 
of  temperature  to  which  the  ore  is  raised 
is  much  lower  than  that  necessary  for  the 
roasting,  and  further  that  the  presence  of 
air  or  oxygen  is  in  no  way  essential  to  its 
success,  the  application  of  a  certain  amount 
of  heat  being  all  that  is  needed.  The  net 
result  of  the  introduction  of  the  baking  sys- 
tem at  the  Connemara.  Mine  has  been  to 
increase  the  extraction  from  68%  to  86%, 
with  little  or  no  increase  in  the  working 
costs. 

Before  going  into  any  further  detail  as 
regards  the  process  itself,  it  will  perhaps  be 
advisable  to  give  some  idea  of  the  nature  of 
the  ore  that  is  being  dealt  with,  both  as 
regards  its  physical  properties  and  its 
behaviour  metallurgically  under  the  ordinary 
application  of  milling,  amalgamating  and 
cyaniding. 

The  ore  of  the  Connemara  Mine  belongs 
to  the  class  known  in  Rhodesia  as  Banded 
Ironstones,  and  at  present  only  the  upper 
oxidised  portions  of  the  lodes  are  being 
worked,  and  it  is  solely  with  this  oxidised 
ore  that  this  paper  treats. 


The  liberty  is  taken  of  quoting  some 
extracts  from  a  penological  report  l>\  \I 
Weber,  which  indicate  the  more  important 
minerals  present  and  also  the  natun 
the  occurrence  of  the  gold.  The  italics  are 
the  writer's,  and  the  apparent  intimate 
association  of  the  visible  gold  with  the 
hydrated  iron  oxides,  as  reported  by  the 
petrologist,  is  an  important  point,  since  it 
confirms  conclusions  derived  independently 
by  metallurgical  deduction,  as  will  be  seen 
later. 

"  C.A.  Rich  Ore  185  ft.  N.  1st  L<  vol  E. 
Reef.  Oxidised  Banded  Ironstone. 
A  fine-grained  mosaic  ol  quartz  grains, 
contains  large  quantities  of  iron  oxides  and 
som\e  iron  hydroxides,  which  have  penetrated 
every  fracture  of  the  rock.  Portions  of  the 
rock  consist  of  secondary  quartz  infiltra- 
tions. These  quartz  veins  have  been  frac- 
tured, granulated  and  invaded  by  iron  oxides 
to  such  an  extent  that  it  ic  often  not  possible 
to  distinguish  them  from  the  original  reck 
material. 

"  Minute  gold  grains  were  also  found   in 
some  iron  oxides  within  the  lock  material. 

••  C.C.  No.   1   Level   E.   Reef  Drive   WO 
150  ft.     Oxidised   Handed   [ronstone. 
"A  fine-grained  rock  consisting  of  alter- 
nating layers  of  iron  oxides  and  granulated 
quartz.     The  section  shows  a  series  of  frac 
tures  running  almost  normal  to  fche  bedding 
plane.      Younger    than    these    quartz    filled 
fractures,   is  a  contorted    band   of  hydrated 
iron  oxides  which  contain  some  grains  and 
groups  of  grains  of  gold.       The  gold  occurs 
either  in   or  on   the   ami  mini   line,    which 
appears  to  have   beeri   one  o\   the   channels 
which  collected  and  admitted  the  solutions 
from    which    the    secondary    gold    has    been 
precipitated." 
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Besides  the  silica  and  iron  oxides  which 
make  up  the  hulk  of  the  ore,  qualitative 
analysis  shows  the  presence  of  combined 
water,  magnesia,  sulpha)' 

In  the  upper  parts  of  the  lodes,  crystals 
of  magnesium  sulphate  are  occasionally  t> 

In  the 
lower  portions,  near  or  on  the  <■•  ntacl  with 
the  Bulphide  ore,  crystals  of  ferrous  sulphate 
are  common,  and  also  the  var 
oxidation  to  ferric  sulphates. 

The   original    plant    cons  I    twenty 

L2501b.  gravity  stamps,  and  one  5ft.  Chilian 
Mill    as   crushing    units,    followed    by    Band 
leaching  ami  Blime  decantation   plant-,  the 
being    recovered    by   amalgamation   on 
copper  plates  and  by  zinc  shaving  precipi- 
tation oi  the  cyanide  Bolut  i  ns      Ultimately 
it    was    found    thai    tin-     besl     commercial 
results  were  obtained  by  u-in_  200    creen- 
n  t  he  mill  ( aperl  ure  0'(  1566  inches  I.   The 
average  results  over  a  period  of  1*2  months 
en  here,  th        i  varying  between 

1,000  and    1,600  I  month. 

Average     value     of 
tlic   milled  ore   ...  6'76  dw  t 

(Screen  Bample.  i 
value     of 

mill  tail  •"•  87  dwt. 

(   i  Icul  ited     from 
values     "t     sand 

ami    slime.)  

Extract  :<  n  bj   amal- 

Mam.-, tun        0*89  dwt.       132 


The   pulp    <■  ii    Bted 
Slime 
Sand     67 
\\ vi  ige      value     of 

Band   charges 
Worage      value     <  I 
od  residues 

ict  i<  .11    nil    s;ilnl 

Average     value  of 

slim.-  charges 

Werage     value  of 

slime    residues  ... 

letion  on  Blime 

The  total  extract  •  □ 
on  the  whole 
treatment  w<  rking 
out   to 


6*07  dwt. 
dwt. 


3-77  'I  m      62'] 


5*47  dwt. 
L -90  dwt. 


3-57  dwt.     65-3'J 


67fl 


The  gold  re  x  \   red  over  the  Bame  pi  i 
gave   a    small   surplus  over  the   total   gold 
called   for.     Such  a  p  iction  (barely 

than  two  thirds,  i  f  the  gold  contained 


in   the   ore)   could    nol    be    looked   upon   as 
•ry  and  experimental  work  has 
been    constantly    carried    <n    with    a    view 
to  devisii  ■  ssible   working   pri 

whereby  improvement  might  be  brought 
about. 

Retn    ti   ent  lues  failed  to  recover 

any  more  gold,  and  laboratory  tests,  <>n  the 
whole,  merely  tended  to  Bhow  that  the  plant 
■a  a-  doing  all  ;  hal  could  I  ted  of  it. 

It   was  certainly  an  unusual  slat.-  of  at 
for  a  <•<  mpletely  oxidi  Buch  as  that 

being  treated  to  fail  to  yield  a  much 
greater  propori  on  of  it-  gold  than  that  indi- 
cated by  the  results  given.  Id  in 
the  ore  is  very  finely  divided,  and 
panning  a  crushed  sample  of  ore  worth 
7  dwt.  h,\  assaj  a  "  prospect  "  of  about 
1  dwt.  only  is  visible,  and  that  verj  fine 
gold.  In  practice  it  was  found,  as  Btated, 
that  a  200  screen  (0*0566  aperture 
■   commercial  results,  finer  commin 

than   this  leading   to  a    very   small   additional 

t  ■  n  only,  a  circumstance  which  may 
be  explained  by  the  fad   that   the  distribu- 
tion  <  I    the   gold    in   the   sand   is   in  gi 
proportions  in  the  "  fine,"  as  is  shown  in 
the    following    Bizing    analysis    of    a     Band 

e  ll  a  I  . 


100  nereei 

Cbg.  l"i. 

ii  7  >1«  to. 

on  Mill-  ) 

hi 

9-0 

32  dwt. 

in  .    60 

•211 

1-2  dwt. 

60  ■  100 

216 

1-3  d  vt 

Kio 

|S(I 

lOOdwt. 

Iwt. 


The  coarser  Bizes  show  more  silica,  and  the 
finer  mi  re   iron   •  \    sizing  of  -and 

residue     illustrates    that     the     unrecovered 
gold    is  also  mainly   in   the   finest    parti'  ' 
|,\  -      L60,    300    Screen    on    Mills. 

Vssay  ..t  charge  9'6  dwt . 

Vssaj  .  f  residue  3"0  d"«  t 

Ext  68'7 

in  •_'.'.  dwt. 

in      60         is- 1  26 dwt. 

c,o     in  i  17*8  Iwt 

Km  87'8  l-3dwt. 


33  dwt 


The    cyanide    pract  ce    presents    little    .  r 
n. .    difficulties,    the    ore     being     completelj 
oxidised    and    free    from    any    reducini 
oxygen    absorbing    compounds,    th.-    < 

of    hri.   i-     sulphate     already     meD/ 
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tioned  being  verj  restricted  and  not  having 
any  noticeable  effect.  Without  the  addi- 
tion of  lime,  there  is  excessive  consumption 
of  cyanide,  and  this  lias  been  attributed  to 
the  action  of  ferric  sulphate  or  basic  iron 
sulphates,    which    may    be    expressed    in    a 

ial   way  by   the  equation — 
IV.,   (S04)3  +  6KCN  +  6H20 

6HCN     2Fe  (HO)3     3K2S04. 

By  the  addition  oi  sufficient  lime  the 
abnormal  destruction  is  arrested,  and  the 
cyanide  consumption  reduced  in  practice  to 
Alh.  of  NaCN  per  ton  for  the  sand  treat- 
ment,  and  lib.   per  ton  for  the  slime. 

The  consumption  of  lime  is  high,  being 
from  six   to  eight   lb.   per  ton  of  CaO. 

The  working  solutions  of  the  cyanide  plant 
are  singularly  pure.  Qualitative  analysis 
indicating  besides  the  cyanide  and  lime, 
zinc  salts  and  traces  of  sulphates.  Ferro- 
cyanides  and  sulphocyanides  are  con- 
spicuously   absent. 

Precipitation  is  good,  provided  that  the 
sand  solution-  are  maintained  at  0*06  KCN 
and  the  slime  solutions  at  0'05  KCN,  the 
latter  condition  making  the  consumption 
for  the  slime  treatment  higher  than  it- 
might  otherwise  be. 

These  brief  remarks  will  serve  to  show  in 
a  measure  the  nature  of  the  ore.  Many 
experiments  had  been  conducted  with  a 
view  to  increasing  the  extraction,  such  as 
finer  grinding,  aeration,  oxidisers,  concen- 
tration, longer  treatment,  stronger  solu- 
tions, preliminary  acid  washes,  etc.,  but 
all  failing  to  make  any  practical  improve- 
ment. These  and  other  tests  dealing  with 
re-treatment  residues  will  not  be  recapitu- 
lated here,  as  it  is  proposed  to  explain  the 
successful  application  of  the  baking  process, 
hut  the  foregoing  remarks  will  serve  to 
show  the  stubbornness  of  the  ore  to  the 
application  of  the  ordinary  methods  of 
treatment.  A  further  peculiarity  of  the 
ore  is  that  rock  from  some  parts  of  the 
mine  yields  better  results  than  that  from 
other  parts,  the  extraction  in  some  months 
being  as  low  as  63  and  in  others  as  high  as 
72  .  a  condition  of  affairs  which  makes 
comparative  test  work  doubly  difficult,  and 
this  is  the  best  explanation  that  can  be 
d  for  several  inconsistencies  that  may 
disclose  themselves  in  the  records  of  experi- 
ment which  will  be  tabulated  later. 

During  one  poor  extraction  month 
(62*9    i    esidues  were  \\  higher  than 

usual,  and  the  possibility  of  reprecipitation 
in  the  ore  presented   itself,  and  as  a  sort  of 


indirect  test  for  tins  a  sample  of  Band 
residue  was  roasted  in  the  muffle  furnace; 
this  sand  was  re-treated  with  cyanide, 
giving   the    following   remarkable    result:  — 

Sand  ( '  1 1  lt  .    175. 
Original  assay  value  ...       7*0 dwt. 

Assay  of  residue   2*8  dwt. 

(The  sample   taken.) 

60%  Extraction. 

Test    A. — The    residue    was    roasted     and 

then  intermittently  agitated  in  a  bottle  with 

cyanide    solution    over    48    hours,    washed, 

dried  and  assayed  again. 

Assay  of  final  residue,  0*5  dwt. 

T<  t ;  1 1    6X1  1  act  ioli    oil    7'0   dwt  . 

=92-8%  Extraction. 
It  was  incidentally  observed  that  on 
roasting,  the  colour  of  the  ore  had  changed 
from  a  dark  earthy  to  the  colour  of  red 
ochre,  which  was  very  significant,  in  view 
of  the  greatly  altered  nature  of  the  ore. 
A  series  of  tests  were  then  initiated  which 
will  be  given  in  the  chronological  order  of 
their  performance.  They  are,  except  where 
otherwise  stated,  bottle  agitation  tests,  and 
are  aimed  at  obtaining  the  maximum  gold 
solubility  figure  for  the  ore  under  the 
various  conditions.  A  ratio  of  2:1:  :  solu- 
tion :  ore  was  used,  also  excess  of  lime,  and 
at  least  48  hours'  agitation.  The  test  was 
then  thoroughly  washed  with  an  excess  of 
water  and  finally  dried  and  assayed: 

Tests  on  Sample  B. 

Sand 

charge  95 

1S6      Assay,     dwt. 

Extra 
Chge.       Res.         % 
B. — Boasted    in    muffle 

with  stiiiing  9-5      0'5      94*7 

B,. — Sand    placed   in   a 

G.     crucible     covered 

and    brought    to    red 

heat  in  coke  furnace       9*5      O'G      9 17 
B,. — Sand      placed      in 

simple  till  co\  ei  ed  and 

baked   over  "  Primus" 

•e   9-5      06      93-7 

The  actual  residue  obtained  from  this 
charge  186,  in  the  sand  plant  was  3*5  dwt., 
or   63*1        extraction. 

The   logical  deduction   from   the   above   test 

was  that  some  vital  change  had  taken  place 
in  the  ore,  by  the  application  of  heat  and 
from  the  knowledge  of  the  constituents  of 
re,  this  could  be  two  things — 

1 1 )   Decomposition   of  Bulphates 

(2)   Decomposition  of  hydrat 
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and  the  fact,  as  illustrated  in  test  B  .  that 
a  tempera!  tire  below  re  I  heat  is  all  that 
i-  necessary,  inclint  -  < me  to  the  id( 
ilsb  -I  es  the  change  of  colour,  the  latter 
being  reasonably  attributable  to  the  forma- 
tion oi  !  0  from  hydrated  oxides  of  iron. 
\fttT  being  baked,  the  ore,  while  hot, 
m  quite  black,  and  gradually  changes 
ling,  a  well-known  charac- 
•  c  ol  ferric  oxide  :  Heated  in  a 
tube,  a  well  dried  sample  of  the  ore  yields 
;i  relatively  large  quantity  of  water,  which 
condenses  freely  on  the  cold  pari  of  the 
t  ube    and     visibly    escapes    a  nsed 

mi  the  open  end. 
7  •    /    ( '.   gives  some   idea   i  t   the   volatile 

•i  :  — 

60    lliesh. 

Ignited   in  muffle  al    red  heat. 
\ T .  i •_ } 1 1   aftei   igniti<  n   18*9  gram  - 
I..        II   grams     ■'<'< 

l    determined  i  n  same  sample,  0'17 
COa  determined  «  n  Bame  sample,  tri 

I>nt  I\    t  he  greater  pari   i  f  t  he   los 

ated   for  as    II  0 

YV.s/   J). — Sample  ol  ore  crushed   b    pass 
I  Jin.  aperture  screen,      \--a;    8*0  dwl . 
I »      Crushed    tl  rough    30 1    screen     aper- 
ture     i'l'Oi      inches),      agitated      with 
r\  anide    -■  lul  i<  n 

I  value  8'Odwt. 

Residue  value .".•  I  dwl . 

!     traction  .r.7 

1 1       8  imple  placed  in  closed  vessel 
vided    with    Bmall    holes    for   Bteam    to 
escape  and   then  alio  I     remain  in 

the  escaping  of  b  boiler  flue  for 

12     hours;     thru     removed     and 
crushed  through  300  screen  and  ti 
in    K  I 

<  Iriginal    value     7-7  dwt . 

due    v  alue  ....  -  dwt. 


■  7 

The    temperature    of    the    boiler    flue    in 

quest    ii   lies  between  the  melting  point   i  f 

i""    21  "i  •('.)   and   the   melting 

■  of  lead,  ■■■!'  C 

Evidently   the   temperature   necessary    to 

brjng   about    the   required   decomp<  Bition   is 

where   betwGfen  200°  and   327°,   much 

I  han  that   requin  i   I  sulphide 

\    sample   of   the   ore    baked    in    the 

1    flue   loses   a    further  •_'      •  n    ignition 

.■lid  gives  off  more  water,  so  it  is  apparently 

opletely   drive  off  all 


the   ■  i    water   in   order   t<>   get 

dte. 

/     Ds.  —Sample    ol      ore     K    crushed 
1  -  ■!•  .-n  first  and  then  baked 
in    flue    <  f    boiler    f<  r     12    h<  urs,     then 
cyanided   as  in    I>,    and    D, — 

ginal   assay      ...  Iwt. 

R  sidue   assay      B  Iwt . 


d    Q-4     

This  shed  a  further  fact,  and 

that  is  that  the  baking  is 

a  with 
i|  inch  aperl 

i    /.'.  -  Lump  passing  '2   inch 

ring  and  not  passing  one  inch.     The  pieces 
baked   by   placing   in   flame  of  "  Primus" 
Btove   till   colour  chang 
Crushed  to     l"  mesh  screen.  Cyanided. 

( Original   assaj    5*6  dwt. 

Residue   assa^    0*5  dwt . 


Extract!  I          .vi     91 

T'si  /•'.     Similar  sample  E      Baked  in 

dish  i  ■■.  er  Pi  imus  st>  ve  f<  r  half  an  hour. 
Crushed  through  2<i  mesh  sieve  and 
cyanided. 

■  v    6'2  dwt. 

Residue   assay    0*9  dwt . 


el  -d 


- 


■    Q      <  leneral  samp]  com- 

ng    from    r<  ck  breaki 

ind  fine  mixed).     Baked  at  temperature  less 
than   "lull    red    for    1*>   minute  Crushed 

ugh  ."'i'11  batter)  screen  and  cyanided. 

inal  value II"  dwt. 

due  value  1 "-  dwt. 


Extraction   9*8    sfl-1% 

ts  I '.  1    and  ( i  evidence  thai  very  good 
extractions  ran  be  obtained  by  baking  large 
lumps    of    ore,    and    with    by    no    means 
1  heating. 
I :    u  as    further   apparent    fn  m    son  - 

these    tests,    whir'  .if    direct     e\allidr 

treatment  only,  that  preliminary  amalga- 
mation i  •  for  good  extrac- 
dently  the  gold  being  sufficiently 
fine  to  dissolve  in  cyanidi  solutions  in  a 
reasonable  time.  \*  it  had  been  demon- 
could  be  satisfactorily 
baked  in  regard  to  c<  irscncss,  I'm  ther 

now  made   with   a  view  of  detenn 
with  whal  -  it   could  be; 

ctorih    cyani 
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Test  H. — Ore  crushed  through  screen 
c<  ntaining  three  holes  to  the  inch  (0*25in. 
aperture).  Baked  at  less  than  red  heal  for 
i  hour.     Four  days  intermittent  agitation. 

An  extraction  oi  87*9  \\.;-  obtained;  the 
sizing  analysis  i  f  the  charge  and  the  residue 
are  interesting,  as  they  show  that  approxi- 
mately   the   same    percentage   of  extra 

i~  obtained  ■  n  a!' 

Sizing  analysis  of  ore  b  iore  treatment :  — 


+ 10     mesh 

54-5 

8-0dwt. 

in- 14     mesh 

11-n 

8-0  dwt. 

-    14  +  40     mesh 

L3-2 

Ll-0dwfc. 

-     10  +  100  mesh 

LO-0 

11-0  dwt. 

li  id 

Ll-3 

13-0  dwt. 

100  9:26  dwt. 

Sizing  analysis  after  treatment  :  — 

+  10     mesh  58-2  l'Odwt. 

-  10+14     mesh  11-2%  l'Odwt. 

-  14-r40     mesh  12'0  .   l"3dwt. 
in  •  100  mesh  7'5  l"3dwt. 

-100  11-0  1-6  dwt. 


99-9°/ 


1-12  dwt. 


It  was  eventually  decided  to  erect  a  plant 
suitable  for  treating  ore  on  a  working  scale, 
and  for  this  purpose  a  rotary  drier  was 
installed,  the  following  being  a  short  descrip- 
tion oi  the  arrangements. 

Drier  consists  of  a  tubular  shell  ol  |in. 
boiler  plate,  32ft.  long  and  5ft.  diameter, 
made  in  five  secti<  ns  and  set  at  an  inclina- 
tion of  lit.  in  16ft.,  or  a  total  fall  of  two 
feet  over  its  whole  length.  The  shell 
revolves  about  its  central  axis  and  is  sup- 
ported on  six  rollers,  the  turning  action 
being  communicated  through  a  large  spur 
wheel  round  the  periphery  of  the  tube,,  and 
is  arranged  to  make  one  revolution  in  45 
seconds.  The  feed  is  led  in  through  a  Gin. 
pipe  at  the  higher  end  and  gradually  travels 
down  to  the  lower  end,  where  the  fire-box 
is  Bituated,  and  is  there  discharged  into  a 
small  hopper  provided  with  a  dischi 
The  interior  of  the  drier  is  divided  by  means 

-  set  radiallv  into  hair  sei 
for  the  first  18ft.  of  its  length,  and  the 
last  12ft.  is  lined  with  fire  brick  at  the  end 
nearest  the  fire-box.  The  fire-box  in  which 
wood  furl  i>  burnt  has  a  grate  area  of  21 
square  feet.  The  tube  at  the  far  end  from 
the  fire  enters  a  brick  dust  settling  chamber. 


which    finally    leads    t  the 

who!,,  arrangement  being  such  that  tie 
travels  counter  current  to  the 
the  fire.     The  baked  ore  is  transp<  rted  from 
the    diver    in    trucks    and    dumped    directly 
into  sand  vats  tor  treatment.     Tie-  possible 
charring  effect  of  the 

and  oi  damage  t<    the  tanks 
ring  the  bottom  with  an 
or  t  ivo  ot  solul  re  dumping,  and  then, 

as  the  quan.  it  -   -.  by  j,  M. 

m  more  s<  luti<  □  keep  the  hoi 

fr<  in  direct  contact  with  the  tank.     In 
way     the    dusting    that      results      in  n, 
dropping  el  hot  ore  into  the  solution  is  kept 
at  a  minimum  as  each  ,  og  truck  load 

is  dumped   on   to  the   apex  of   the 
ore  in  the  tank  and  only  a  little  at   a   I 
slides  quietly  into  the  standing  soluti 

At    the   outset   of   practical    • 
Lecided  to  use  in  stamp-  | 

ifficient  fineness  to  be  suitable  for 
feeding  to  the  drier,  the  ore  to  b< 
into  sand    and    slime    and    tin-   sand   <.n!\    t>. 
be  baked. 

This  was  done,  and  several  trial  run-  w<  re 
made,    with    the    stamps   crushing    tin 
|in.    aperture  screens  and   the  coarse   sand 
then   baked  and  cyanided.     The   extracts  n 
resubs  were  fair,  ranging  from  77-  1 
but  tlie  "  duty  "  ot   the  drier  was   foul 
be   small    under  such    conditions,   owing   t<> 
the  moisture  carried  by  the  sand.  It  seemed 
to  take  more  heat  to  drive  off  thi 
than  to  raise  the  ore  I      I  >ary  tem- 

perature,   and   on   the    whole    c<  aid    not    be 
termed  an  entire  succi 

i     ucurrently  with  the  tests  en  the  work- 
sale,  laboratory  experiment-  were  being 
further  conducted  to  determine  the  extr 
limit     o!  which     succe 

cyaniding   might    be   applied.        S  ace    the 
inception  of  ordinary  milling  operation 
had  been  the  practice  at  the  mine  to  - 
rate  i  ut    the   fine   by   p  issing   the  ore  as   il 
leave  i  rck-breaker,    i  ver    a    shaking 

led  with  screen  i 
This  fine  it  was  customai 
feed  diiecth  to  the  chilian  mill.  Experi- 
mental work  with  this  minus  IJin.  product 
gave  extraction  results  averaging  85  .  and 
it  was  therefore  decided  to  cut  out  the 
chilian  mill  and  Iced  the  whole  <  I  the  fine 
to  the  drier  and  then  directly  cyanide  with- 
out  further  comminuti"  a. 
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The  scheme  was  immediately  put  into 
practice.  At  fust  results  were  very  varied, 
but  control  and  tesl  investigations 
showed  that  the  fault  lay  with  insufficient 
time  of  treatment  in  the  cyanide,  and  steps 
were   taken  to  provide   m<  capacity. 

This  don,-,  fche  residues  fell  to  a  uniformly 
lower  figure,  and  by  close  attention  to  details 
an  average  extraction  of  over  86  lias  finally 
been  obtained. 

8o  far  only  the  fine,  eliminated  after  the 
rock-breaker,  lias  hern  subjected  to  bak- 
ing,  the  balance  ot   the  ore  going  through 

the  ordinary  process  of  milling,  amalgamat- 
ing  and   cyaniding  of   sand    and   slime. 

A  peculiar  feature  in  fche  aature  of  the 
ore    is    that    the    fine    is    much    higher    in 

-  M  contents  than  the  "  coarse,"  and  the 
sizing  brought  about  by  passing  over  the 
shaking  Bcreen  causes  a  considerable  anoint 

of   concentration 

A   practical  example  is  the  best   illu 
tion.      During  the  months  June,   July   and 

August,  HUH,  12,017  tons  of  ore,  valued 
at  .V77  dwt.,  were  raised  from  the  mine 
and  treated.  After  passing  the  screen  1 1  .'in. 
lineal  aperture),  two  products,  the  fine  ore 
,-md  the  coarse  <  re,  were  made  in  the  follow- 
ing quantities  ami   values  :  — 

Fine  on — 

1,337  tons  of  8*57  dwt.     1,858-2    / 

Coarse  ore — 

7,710  tons  of  1*23  dwt.     1,631*2  <  z 


Total       12,047  tons  of  5*77  dwt.     3,478'8oz. 

Thus,  it  will  be  seen  that  the  fine  ore 
which  amounts  to  little  m<  re  than  one- 
third  of  the  whole  tonnage,  contains  more 

than  one  hall  the  total  gold  contents. 

A  description  of  the  whole  treatment  ol 
the  fine  ore  will  no!  now  be  oul  ol  place. 
Alter  the  separation  on  the  shaking  screen 
the  ore   is  led   into  a  bin,   whence 

it  is  fed  into  the  drier  via  the  feed  pipe 
at  an  even  rate,  and  gradually  travels  down 
to  the  discharge  end,  the  time  occupied  in 
traversing   the   full   length  stimated 

ai  about  30  minutes.  The  ore  gradually 
tak<  s  up  heat  and  by  the  time  it  falls  into 
the  discharge  hopper^  it  is  sufficiently  baked 
for  the  subsequent  treatment .  It  n<  u  pre 
sents  a  soot  black  appearance,  and  i-  usually 
accompanied  by  a  crackling  noise  as  the 
result  of  numerous  small  explosions,  which 


may  he  due  to  Unequal  strains  caused 
through  the  heat,  or,  what  in  more  likely, 
to  the  sudden  eruption  of  imprisoned  steam. 
Periodically,  the  hopper  is  emptied  into 
trucks  and  transferred  to  the  cyanide  treat- 
ment tanks,  slacked  lime  being  added  regu- 
larly to  each  truck.  On  cooling,  th< 
turns  to  a  bright  red  colour,  characteristic 
ot  (ei  ric  oxide,  Fe2Os. 

During  the  filling,  strong  cyanide  solution 
(0*17  I  i-  pumped  on  a-  needed  to  keep 
the  hot  ore  from  direct  contact  with  the 
tanks,  finally  covering  when  a  charge  is 
levelled  off.  Contact  takes  place  for  twelve 
hours,  and  then  the  whole  charge  is  drained 
off,  and  another  strong  solution  pumped  on. 
Subsequent  treatment  consists  of  pump- 
ing on  w  ashes  ol  '  >'6  I  sump)  solu- 
tion, gh  ing  alternate  c<  ntact  and 
draining.  It  is  important  to  drain  out 
completely  every  charge  of  solution,  as 
residue  assays  show  that  more  rapid  and 
better  extractions  are  obtained  in  this  way 
than   by   continuous  percolation. 

The  time  of  treatment  averages  1"  days, 
and  the  total   quantity  ot   solution   in   tons 

is  at  least  1  |  time 8  the  tons  of  ore  treated. 

No  difficulties  are  met  with  in  the  cyanide 
plant,  other  than  the  high  consumption  of 
lime,  which  is  rather  greater  than  that  con- 
sumed by  the  unbaked  ore,  amounting  to 
In  L21b.  per  ton  in  terms  of  pure  Ca( ). 

A  sizing  of  a  sample  of  line  will  give 
some  idea  ot  the  materia]  being  treated 

Baked  Ore 

Sn  in  fh    of   :  1'6  dwt. 

+      ,lin.  mesh  269  12  dwt. 

-Aim  •       [m.  mesh  1  1'9  L'6  dwt. 

|lu   mesh  31-3%  1-6  dwt. 

-  K)  mesh  26'9  I*',  dwt. 


100*0        ll'.tdwt. 

In    mass    it    lias    the    appearance   of    rather 

coarse  gravel,  some  ot   the  lumps  being  as 

large    as    walnut.-    and    then    all    si/.es,    as    the 
above  test   shows.   With  such  material,  there 
;   course,   not    the  slightest   difficulty   in 
obtaining  g I  percolation. 

The  treatment  figures  on  the  baked  ore  for 
the    three    months    June-August,    1918 
here  given 
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CONNEMARA    MINE.— Baked  Ore  Treatment. 


Fink    Ore                           Fink   Ore 
Before   Baking.                a  iter    Hakim;. 

Residues. 

Gold 

called 
for. 

Oz. 

4384 
527-8 
637.8 

*Tons. 

'ti'F    »- 

Assay 
dwt. 

Gold 

contents 

oz. 

5060 
603  9 
748-3 

Assay 
dwt. 

Gold 
contents. 

67  6 
761 

110  5 

June        ...       1,317 
July        ...      1,46« 
August    ...      1,560 

76           1,252 
82           1,387 
9-5           1,482 

80 

87 

100 

10 

109 

1-49 

4,337 

8  57        4,121 

9  01       1,8582         1  -23 

254  2 

1,604  0 

'Obtained  by  calculation  allowing  5%  loss  in  biking.     Theoretical  extraction,  86  3%. 


It  has  not  been  convenient  to  keep  the 
gold  won  from  the  baked  ore  separate  from 
gold  won  by  cyanide  from  other  sources, 
but  over  the  whole  period  the  total  gold  won 
tallies  very  closely  with  the  theoretical  call, 
and  it  is  a  fair  assumption  that  the  gold 
yield  confirms  the  assay  figures  given  above. 
The  actual  call  and  recoveries  for  the  three 
months  were  :  — 

Gold                     Gold 
called  for.  i tvered. 

June 919-6  oz.         861-8  oz. 

July      ...    887-5  oz.         8621  oz. 

August   742*0  oz.         750*5  oz. 


Totals 


2,499*1  oz.      2,474-4  oz. 


Costs. — On  the  Connemara  Mine  it  has 
not   been  the  practice    to    keep    segregated 

.  but  a  liberal  estimate  of  th< 
expenditure  works  out  at  about  Is.  lOd.  per 
ton,    for   the    actual    roasting    and   including 
transport    to   and    from   the   drier   to   about 
2d.  per  ton. 

The  principal  item  is  fuel,  from  five  to 
six  cords  a  day  being  consumed  when 
running,  and  amounting  to  Is.  3d.  per  ton 
baked.     Power  is  estimated  at  3  to  1  h.p. 

Other  items,  European  and  native  labour, 
oils,  repair.-,  and  renewals  making  up  the 
balance. 

With  a  plan;  designed  and  arranged 
specifically  on  the  baking  lines,  no  doubt 
ild  be  very  considerably  reduced. 

heat  efficiency  could  be  greatly  in- 
•d  also  by  lengthening  the  dry<  r,  with 
a  consequent  reduction  in  the  fuel  bill. 
Such  improvements  in  this  instance  have 
been  so  Ear  limited  by  financial  considera- 
tions,   tor  they   would   lucan   ie-modelling   a 


large    section    of   the    existing   plant.  \- 

things  are,   the  baking  si    more 

than  the  Chilian  mill,  which  it  supplanted, 
and  so  the  improved  extraction  amounl 
so  much   net  gain   to  the   working   profit. 

Proposals  have  been  made  for  treating  the 
whole  of  the  ore  by  baking  and  several 
different  schemes  offer  themselves  for  con- 
sideration. One  of  them  is  to  bake  the  large 
<  re  Hist,  and  then  to  crush  in  the  stamp 
nulls,  preparatory  to  cyaniding.  An  experi- 
mental furnace  built  on  the  hues  of  an  out- 
s  de  hied  lime  kiln  has  been  erected,  the 
hot  gases  from  the  fire  being  made  b  pass 
up  through  the  broken  rock.  As  it  becomes 
baked  the  ore  is  drawn  off  from  the  bottom, 
while  more  ore  is  fed  in  at  the  top,  the 
furnace  or  kiln  thus  being  continuous  in 
action.  So  far,  <  nly  short  trial  runs  have 
been  made,  but  they  proved  that  th< 
could   be   baked   well,   and   laboratory 

given  improved  extractions.  Two 
however,  have  precluded  the  con- 
tinuation of  this  scheme  for  the  present. 
One  is,  that  OD  a  grade  of  1  dwt.,  the  extra 
extraction  obtained  by  baking  does  not  mean 
so  much  in  hard  cash.  And  the  probable 
margin  over  the  <•<  -t  of  baking  which  is 
here  an  extra  charge,  is  consequently  small. 
The  other  is,  that  difficulties  with  the  fuel 
-  ipply  render  it  advisable  to  conserve  wa  'I 
as  much  as  possible. 

In  finally  discussing  the  metallurgical 
side  of  the  pn  ••  ss  -  me  explanation  is 
called  f"i-  to  account  for  the  greatly  im- 
proved extractions  obtained  after  the  pre 
has  been  subjected  t<>  the  application 
moderate  degree  of  heat. 

It    has    been    point   d    out    earlier    in    th  8 
communication   that   the  ore   contains  con- 
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siderable  proporl  ii  ■  •  5  drated  oxidi 

ifii  and  that,  when  heated,  appreciable 
quantities  «.t  water  are  given  off.  This  water, 
it    must    In-   und<  •  3  nol    presenl    as 

moisture,  since  it   will  not   he  driven  off  in 

ter  hath  at  I00o< '..  lnit  requires 
what   higher  temperature,  and  it   i^  evident 
that     I  -lit  he  1  re   a-   w  ater  of  com- 

bination. 

Thi  rep<  1 '     already    •  j » 1  * .  t  *  - « 1 

shows  that  the  gold  exists  '-1.  sebj  associated 
with    tin-   hydral  'I   1  xides,    and     qo    doubt 
much  of  t he  gold  is  d  a-  i"  Bec<  ndary  d 
q,   as  thi  1      '     a  of  thi 

1-  markedly  higher  in  value  than  the 
sulphide  portion,  the  latter  in  tart,  being 
unpr<  fi table  to  w< 

I;     the   origirj   ol    tin-   gold    what    it    may. 
there  is  no  doubt  that  it  i>  coated  or  1' 

in.-  way  si  a<  t.  In-  inaccessible  to 
cyanide  solutions,  and  tin-  m<  >t  likely  sub- 
stances among  the  constituents  ol   th 

it    such    a    condition    are    the 
h\  Irated   it"t 

In  all  tin-  old  dumps  ol  sulphide  ore  - 
1  11  the  -m  face  '-an  he  seen  tin-  peculiar 
cemenl  ing  art  ion  'I  I  liese  secondary  pro- 
ducts from  iron  sulphides,  caused  through 
the  ordinary  weathering  l>.\  atmospheric 
1  l  into  these  dumps,  ii'  1 

than  ti\.-  t<   -i\  years  1  Id,  large  m 
ran    already    be    found    bound    together   by 
the  cementing  •  t  the  hydrated  oxides, 

individual  lumps  appearing  as  it  glazed  over 
with  some  rustj  coloured  varnish.  It  is 
well  known,  oi  course,  that  if  limonite  and 
minerals  of  similar  constil  ii  ion  are  hi 
sufficiently,  they  will  yield  up  the  water 
and  remain  as  ferric  oxidi  I  0  n  th<' 
\,  1  in  <  1   a   very  fine  and   p  wder ;  in 

fart    in   an   ideal   h  mi   hii    cyanide  solutions 
h   1  at    aii\    gold    which 
ma\   be  commixed.     Such  acti<  n  as  t 
doubtless  what  takes  place  in  the  ore  when 

baked,  and  the  theory  readily  explaii  s 

the  impn  ved  extractabilit>  1  f  the  <  re.  Thai 

1  .-.tii  be  dissi  Ived  ich  large 

nirr.  ire    now    actually    being    treated 

dep(  •  •  extent  on   the   in- 

|  •    of  the  ore   caused   by   the 

hat  ion.  hut  r  ted         itlj  by  the 

s(  rucl  ure  ol    the   ■ 

In    hand    spccirqpns   the  uppearance 
n<it    h\    ai.\    means   give   the   impri 
an\  -it  j  :  if  anything,  the  revi 

apparently   -how  that 
much  crushed  and  c<  main-  numerous 


minute    channels   for   the    most    part    filled 

with  hyd"    •  des  <  t  in  n. 

A  simple  test  which  shows  the  pop 
<t  the  ore  i>  the  following.  If  a  piee 
baked 

baked  and  then,  aftei  cooling,  is  placed  in 
a  vessel  of  water,   minute  bul  n   be 

set  n  rising  fr<  -m  it .  much  the  sam< 
seen     when     an     ordinary     red     bricl 
immersed.      If.   after  standing  a  minut 
two,  the  piece  is  removed  and  broken  up, 
it    w  ill    be    found    that    the    interior  is   w<  b 
all   through,    which    Bhows   that    water  ran 
everj   part  of  it,  and  practical 
results  have  shown  that   cyanide  si  In 
given  sufficient  time,  can  dissolve  out  a 
proportion  of  the  <:<>ld  contents.     The  one 
other  feature  that   calls  for  special  remark 
is,    the    fact    that    thi 

better  termed  in  this  casi  .  the  visible  gold, 
uot  -••'■in  to  hinder  the  cyanide  extrac- 
tion to  any  known  extent.     In  the  ordinary 
treatmenl  -<  me  13  Id  is  rec 

able  by  amalgamation,  but  in  the  baking 
treatment  all  this  is  recovered  by  cyanide. 

A    special  made    1>>    collecting 

some  of  the  ft  bj  panning  and  1 1 

ferring  to  a  glass  beaker  with  0"25     cyanide 
solution.      The    beaker   was   shaken    up    at 
Jar  intervals,  onlj  during  the  day,  and 
allow.d    to   Btand   over   night,   and   <>n   the 

fourth  da\  all  the  gold  had  disappeared  into 
solution.        It     musl     be    admitted.    how 

that  all  the  visible  cold  is  vers   fine,  much 
finer  in   fact    than   that    usually  met    with 
The  foregoing  covers  the  principal  points  in 
connection  with  the  baking  pi  non 

nducted  at  the  Connemara  Mine ; 
the  actual  details  of  the  work  may  not  yield 
the  maximum  n  suits  from  a  purely  metal- 
lurgical point  of  view,  but  from  the  com- 
mercial aspeel  of  yield  against  cost,  the 
practice  pertaining  there  is  probably  not  far 
ng 

|;\  fine  dry  crushin     roasting  and  cyanid- 

there  is  every  probab  litv  that   > 

tuns   approaching   95      could   be   obtained, 

but   at   a  greatly   incr  and,  con- 

ly.    it    is  quite   within   the    bounds  oi 

possibility  that  a  fairly  high  recovery  might 

gained   bj    merely  g   all   thi 

as  it  leaves  the  n  ck  breaker  (say.  minus 
8  inch  ring),  and  subjecting  to  direct  cyanid- 
ing.     The  latter  scheme  would   be  sure  to 

lr<pi    '  nd      Would 

mean  a  verj  I  capacity  ratio  to  the 
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<>l,,tu«fii  -     I>f:  iMiK'ihl  yi<cn<ihnt. 


On  the  whole  the  existing  scheme  would 
appear  to  give  about  as  good  a  profit  as  any 
other,  when  the  capital  cost  of  any  altera- 
tions and  additions  is  taken  into  considera- 
tion. 

As  a  process  likely  to  be  applicable  to  the 
generality  of  gold  ores,  baking  is  not  likely 
to  hold  a  very  important  place,  as  its  succ*  ss 
depends  on  an  unusual  peculiarity.  At  the 
same  time,  there  may  be  other  ores  of  a 
similar  nature,  and  with  such  as  these  the 
baking  process  may  find  a  beneficial  applica- 
tion. 


Obituary. 

Dr.    Donald  Macaulay,  O.B.E.,  Lt.-Col., 
R.A.M.C. 


The  sudden  death  on  the  morning  of 
January  28th  of  Dr.  Donald  Macaulay  came 
as  a  great  shock  and  sorrow  to  the  very 
wide  circle  of  those  on  the  Rand,  and  else- 
where in  South  Africa,  who  had  known 
and  who  loved  him.  The  shock  was 
deepened  by  the  peculiarly  tragic  and  dis- 
-  ng  circumstances  under  which  he  died, 
alone,  and  at  night,  run  over  and  pinned 
down   by   his  own  motor  car. 

Donald  Macaulay  will  be  remembered  as 
a  man  who  has  left  his  mark  alike  on  the 
life  of  this  community  and  in  other  spheres 
into  which  Ins  energy  and  enthusiasm  carried 
him  He  was  a  Celt  of  the  Celts.  With  a 
geniality,  expansiveness  and  sociability 
which  endeared  him  to  everyone,  and  a 
ready,  sparkling  humour,  expressing  itself 
in  a  fund  of  story,  wit  and  anecdote,  which 
made  his  companionship  a  charm,  he  com 
bined  a  keen,  clean-cut,  vigorous  intelli- 
gence, great  mental  energy,  and  a  quick 
imagination  ;  nd  enthusiasm.  He  had  a 
brilliant,  lovable,  frank,  and  sympathetic 
sonality.  He  made  friends  everywhere. 
I  doubt   whether  be  ever  made  an  enemy. 

Donald  Macaulay  was  born  in  the  Western 
Highlands  of  Scotland  fifty-one  years 
Until  his  college  days  he   was  brought   up 
in  the  Highlands,  and  his  speech  never  lost 
the    liquid    intonation    and    charm     of     the 
northern  tongue.     From  Inverness  Academy 
he    went    to   the   University   of   Edinburgh, 
where  he  soon  made  a  name  for  himself  as 
a    brilliant    student,    and    whei  i   he   is   still 
remembered    well.         He    to  k.     first . 
degree  of  Master  of  Artsj   in  the  old 
when  the  Arts  curriculum  was  still  a  com- 
pendium of  general  culture.     Then  he  pa 


on  to  the  studj  oi  medicine,  and  grade 
as  I  bachelor  of  .Medicine  and  M  Sur- 

gery towards  the  middle  ..i  the  nm,  I 
Perhaps  this  double  training  in  part 
accounted  for,  in  part  expressed,  the 
breadth  and  variety  ol  his  interests,  winch 
were  never  bounded  wholly  by  the  profession 
which  he  adopted.  Afterwards  he  spent 
one  or  two  "  wander-years,"  which  carried 
him,  as  ship's  surgeon,  as  far  as  Japan. 
Ultimately,  in  1897,  he  purchased  a  mine 
practice  on  the  Rand,  and  came  out  to 
Souvh   Africa.      He  married   Miss   Marg 

Mackenzie    the    day    before    he    sailed,    and 
she  accompanied   him   to  this  country. 

The     practice     which     he     had     bought 
was     at      Cleveland,     near     Johannesburg. 
That      district      was      his     home      foi 
remaindei      i  t      his      life ;      it      was     I 
that      he     died.        His     reputation     as     a 
laiiliani     man    in    his    profession   was   - 
established.     His  ability  brought  him  many 
patients,    his    ready    sympathy    made    them 
his   friends. 

Then  cam,  the  Boer  War,  in  which  Dr. 
Macaulay  served  as  civil  surgeon  with  the 
Imperial    forci  on   the   hospital  ship 

Dunera  "  and   in   South   Africa. 

After  the  war  he  returned  to  Cleveland, 
and  during  the  few  years  following  he  per- 
formed his  first  greal  service  to  the  Hand. 
He  was  already  recognised  as  one  of  the 
leading  men  in  his  profession.  His  interests 
were    mole    in  dical    than    surgical.  lb- 

practice    la\    on    the    mines,    and    h:s   quick 
intelligence  and  sympathy  drew  his  interest 
to  the  subject  oi  the  causes  and  the  preven- 
tion of  the  peculiar  dangers  of  the  occupa- 
tion of  mining,   particularly  I  rious 
problem   oi    miners'   phthisis,    to   the   ques- 
i!    ii    of    the    causation    and    nature    el    acci- 
dents   from    "gassing,"    and   to   the   causes 
nd    mortality    ami  ngst    native 
mine      emplo;                Dr.      Macaulay      was 
one    of    the    signatories    to    a     report     by 
a     committee    of    the    Transvaal     Medical 
t  \  .    which   formed  the  basis  <  f  the  firsl 
irt     n   Miners'  Phthisis,  issued  in   L903. 
i             however,   was   far  from    being 
exhausted    by    that    first    report,    which    did 
ally  recognise  the  necessity   for  a  wide 
variety       and       precision       of      preventive 

ires. 

Dr.    Macaulay   returned   to   the   pr<  blem, 
.   in    L905  and    L906,  and   the  older 
i  -  of  the  Society  will  well  remember 
rowded,  interested,  and  animated  meet- 
ings at   which  discussion  ranged   round  the 
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papers  on  "Safety  Measures  in  Mining," 
lead  before  the  Chemical,  Metallurgical  and 
Mini]  g  g  by  by  I  >r.  Macaulay,  and  his 
colleague,  Dr.  L.  G.  Irvine.  The  Society's 
gold   medal  was  awarded  to  tin-  v 

Other    members     also    contrib 
papers    bearing    on    the    subject,     and     the 

may  well  feel  proud  of  the  full 
share  which  it  has  taken  for  many  years  in 
the    inv(  and    ventilation     <  t     the 

miners'  phthisis  problem. 

At  this  time  also  Dr.  Macaulay  drew 
attention  to  the  danger  of  poisoning  and 
death  from  nitrous  fumes  in  gassing  acci- 
iii  mines  in  two  papers  on  "  Gassing 
by  DynamiU  I  un  • , "  published  in  the 
Transvaal  Medical  Journal  for  February  and 
July,  1906.  Be  was  the  firs!  to  publish 
locallj  cases  which  conclusively  established 
the  i  od   this  danj 

In  L908  Drs.  Macaulay  and  [rvine  pre- 
sented to  the  Mining  Regulations  Commis- 
Staiemeni  on  Conditions  affecting 
tin  Health  <>i  Underground  Workers  mi  the 
Mines  of  tin  Witwatersrand,"  which 
vided  a  gi  d  deal  ol  the  material  upon  which 
the    recomraenda!  I    immissii  n 

were  based,  both  in  n ■■.  I  he  prevenl  ion 

phthisi  iccidents, 

and  also  in  other  directions.  These  recom- 
mendations have  Bince  been  considerably 
supplemented  and  extended  mainlj  through 
the   '  he  Miners'  Phthisis  Previ 

l        mittee,   but    it    i-  -a\    thai    the 

tematic  and  practical 
uttempl  i.  grapple  fully  with  the  miners' 
phthisis  problem  Rand   really  dates 

■  gulal  i<  ns 

1  \nd    il  i    jusl    co 

al»  .  t  ha!  ne  indi\  idual  is  more 

credit    for  the   elucidation   of   this   problem 

due  than   to    I  >r.    I  ><  >nald    Macaulay  ;   I 

indn  idual  do  the  min  I  he    Rand 

.lit  ude. 

Polil  ical  in  .u  claimed  him,  and, 

w  hen      the      firs!      Ti  \n&\  aal      Legislal  ive 
bed,    I  >r.    Macaulaj    \\  as 
pn  as  thi  bive  of  the  mining 

i  it  uency  of  D  the  Union isi 

II     -  it  in  thi  1  Parliament 

ii  n  t  i  I  1 1 1  e    \  e  t  I  in  1 9 1 0 , 

and  :i*i.  i  w  ardfl  n  presented,  on  the  1 
side,   the   constituency    of  Cleveland   in   the 
South  African   Pai  liai  .   All 

of  this  mean  t    break   with   m< 

work,  and  during  this  time  he  relinquished 
private  practice,  and  accepted  an  appoint- 


ment   as   medical   officer  in   charge  of  the 

native    employes   <  i    a    gn   tp    i  .    mines    m 

Cleveland   district.     This   appointment 

he   held   until   his  death.      His  political   work 
kept  him  a  good  deal  away  from  the  Hand. 
and    the    local    medical    community    was   the 
by   hie   absence.     In    Parliament    1  '• . 
Macaulay  made  many  friends  in  every  part 
of  the  Bouse,  and  he  continued  to  show  his 
practical  interest  in  the  mining  community 
i)_v  the  advocacy  of  allotments  for  min 
and  in  other  directions.     But  the  Bubtlearl 
and  sometimes  winding  ways  >  t  politics  were 
not    perhaps   his    mdtu  r.      The   cast    ol 
mind     was     intelligent,     sympathetic 
imaginative,  rather  than  constructive.     I! 
1 1  ii.    nn'ln  r  w  as  it  edicine. 

when  the  greai  war  broke  out.  Dr. 
Macaulay  applied  at  once  to  go  on  active 
service.     A   poal    suitable  to  :  I    pn 

fesslonal    capacity    was    tound    in    the 
maud    of    the    South    African    hospital    ship 

Ebani."  In  that  post  he  served  during 
campaign  in  German  South-Wesl  Africa. 
At  it-  conclusil  n  he  proceeded  with  his  ship 
by  the  Easl  Cast  to  thi  Mediterranean, 
and  thence  to  England.  Be  returned  to 
German  Easl  Africa,  and  thereafter  plied 
in  the  "Ebani" man}  times  between  German 
Easl  Africa  and  the  South  African  ; 
l.at.r  he  left  the  "Ebani"  and  took-  command 
of  No  3  Genera]  ll<  spital  at  Durban.  Thai 
I  he   lasi   of  his  1<  ng  war  At 

the  conclusion  <t   the  war  he  receive. I  the 
distincti*  i  < Officer  of   the    < u«i 

i   the    British   Empire. 

Be   returned    to   the    Hand   during     1 
and  within  a  few  months  Buffi  I   rrible 

berea^  emeu;    in    the    death     by     influ 
pneumonia  of  the   wife   who  had   been  his 
devoted   compani  □   during    man\ 
married  life.     1  [e  m  red  from  the 

blow.      Be    went 

btle  the 
had   been   back   upon  the    Hand  onlj 

I    time   when    he   met    his   death.      Be 
Ii  m  ■  ii-.  the  elder  of  v  -uidy- 

ing  un  dicine  in  Edin 
is  there  als.,,  r1  t<    them  tin 

sympathy  of  all  who  knew  their  father  will 
them   and    to   his    friends   he 
esh   nietiH  ry  of  a   gifted,   bril- 
liant, 1   man.  who  ren 

rvice    to    his    country,    an 
r.  mmunity  in  which  his  h  t  w  1 1  - 

him,    and    he    will    be 
remei  I .    I  I    I 
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The  fourth  Mining  Exhibition,  organised  by  the 
Society  was  held  in  the  Assembly  Hall  of  the  S.A. 
School  of  Mines  and  Technology  from  the  21st 
to  the  31st  January.  It  was  not  found  possible 
to  hold  these  Exhibitions  during  the  war,  and  the 
Jack  of  shipping  facilities  and  other  difficulties, 
including  the  impossibility  of  obtaining  larger 
accommodation  precluded  the  exhibition  from  being 
on  as  large  a  scale  as  those  held  pre- 
viously. Consequently  it  was  decided  by 
the  Exhibition  Committee,  Messrs.  Jas.  Gray 
(President),  J.  Chilton.  H.  S.  Meyer,  J. 
R.  Thurlow,  F.  Wartenweiler  and  A.  Whitby  that 
this  year,  the  Exhibition  should  be  primarily  for 
exhibiting  the  many  devices  and  materials  manu- 
factured locally  on  or  for  the  mines  during  the 
war  as  substitutes  in  place  of  supplies  usually  im- 
ported, together  with  other  devices  and  apparatus 
used  on  the  surface  and  underground,  safety-first 
devices,  mineral  products,  and  diagrams,  models, 
etc.,  of  mines,  works,  plants,  apparatus,  etc.,  of 
recent  date  or  connected  with  the  early  history  of 
the    Transvaal    mines. 

Whatever  the  exhibition  lacked  in  size,  in  point 
of  interest  it  compared  most  favourably  with  its 
predecessors,  and  the  exhibit?  received  filled  all 
the   space   in   the   Assembly    Hall. 

The  Exhibition  was  opened  mi  Wednesday  morn- 
ing, the  21st  January,  in  the  presence  of  a  large 
and  representative  gathering,  by  His  Excellency  the 
Viscount  Buxton,  G.C.M.G..  the  Governor-General 
of  the   Union. 

The  President  of  the  Society  and  Chairman  of  the 
Exhibition  Committee,  Mr.  Jas.  Gray,  F.I.C.,  in 
welcoming  His  Excellency,  said  that  was  the  first 
official  opportunity  they  had  had  of  meeting 
the  Honorary  President  of  the  Society,  Lord 
Buxton,  and  he  assured  him  that  their  welcome 
was  no  less  cordial  than  that  extended  to  him  by 
other  institutions  he  had  honoured  with  his 
presence.  The  first  mining  exhibition  was  held  in 
February.  1912.  and  its  success  was  such  that  they 
were  encouraged  to  hold  them  annually  and  did 
so  up  to  1914.  The  war,  thereafter,  prevented 
their  continuance,  and  they  were  now  resuming  their 
i  activities.  He  desired  to  convey  the  cordial 
thanks  of  the  Society  to  the  authorities  of  the 
School  "f  Mines  and  Technology  for  their  kindness 
in  granting  use  of  this  hall.  Many  of  the  exhibits 
showed  how  South  Africa  met  the  shortage  of 
supplies  due  to  war  conditions,  and  tin's  was 
pldied  by  the  exhibits  from  the  gold  mining 
industry.  Necessity    was    truly    said    to    be    the 

mother  of  invention,  and  the  manner  in  which 
who  were  called  upon  to  meet  the  unsual 
conditions,  rose  to  the  occasion  was,  he  thought,  to 
!»•  i  ommended.  (Applause.)  The  value  of  the 
icturea  of  the  Chion  in  the  year  1916-7  was 
£49,457.414.  and  the  employes,  white  and  coloured, 
numbered  123.842.  The  value  of  the  mineral  pro- 
duction in  1917  was  £52,260.190.  and  there  were 
308,419  employes.  These  figures  showed  the 
important  position  which  industries  held  and  their 
value  to  the  country.  The  potential  indu 
resources  of  South  Africa  had  been  the  text  of 
many  remarks  by  political  leaders  within  - 
days,    and    to    members    of    this    and    other   technical 


societies  tins  recognition  was  a  matter  for  congratu- 
lation. They  hoped,  however,  that  when  the 
political  turmoil  which  would  sou,,  l„.  raging,  died 
down  and  the  various  parties  had  been  adjusted 
by  the  electorate,  that  the  Government  would  lend 
a  sympathetic  ear  to  the  request  of  those  desirous 
of  developing  industries  which  would  tend  to  make 

South     Africa    less    dependent    on    oversea-     imp 
tions    than    she    had    been    in  "the    past. 

The     Society     in     promoting     the    Exhibition     felt 
that    it    brought    home    to    the    public    in    a    manner 
which    no    number    of    blue    hooks    could    do    thi 
possibilities      which      existed      within       the       Union. 
(Applause.) 

lord  buxton's  addri  ss. 
Lord  Buxton,  in  opening  the  Exhibition;  said  : — 
I  am  very  glad  to  be  here  tor  this  movement  is  a 
practical  one,  and  a  many  sided  one,  and  all  the 
facets  are  good,  for  its  object  is  to  combine  educa 
tional  and  humanitarian,  as  well  as  economic  and 
industrial  development.  The  Society  under 
auspices  we  are  met  to-day  is  the  Chemical,  Metal 
lurgical  and  Mining  Society  of  South  Africa,  a 
clumsy7,  but  descriptive,  title.  Its  main  object,  as 
I  understand,  is  to  exchange  ideas;  to  disseminate 
and  spread  scientific  and  technical  knowledge.  The 
Society-  was  instituted  as  long  ago  as  1894.  I  am 
told  it  was  the  outcome  of  a  supper,  which  clearly 
must  have  been  of  a  light  and  wholesome  chara 
It  has  had  the  inevitable  vicissitudes  due  to  the 
volcanic  and  eruptive  disposition  of  this  country. 
Much  invaluable  pioneer  work  has  been  done  by  the 
Society,  especially  in  reference  to  the  amelioration 
of  underground  conditions.  The  Society  can  lie 
especially  proud  of  one  thing.  It  can  justly  claim, 
I  believe,  to  have  been  the  first  to  have  given 
attention  to  that  scourge  of  the  industry,  miners' 
phthisis,  and  has  done  much  in  various  ways  for 
the  amelioration  of  that  terrible  disease  by  pro 
posals  for  improved  ventilation,  the  determination 
of  injurious  dust  particles,  the  allaying  of  dust. 
and  the  elimination  of  injurious  fumes.  It  must 
be  admitted.  1  fear,  that  in  earlier  days  tie-- 
undoubted  neglect  in  these  matters;  more.  I  think, 
from  want  of  thought  than  from  want  of  heart. 
Knowledge     was    amateurish,     the    conditions    of    the 

industry  and  its  attendant  dangers  were  not  pi 
or  understood,  and  the  application  of  remedies 

slow  an. I  faulty.  Rut  that  period  is  Ion-  past,  and 
,,f    late  o        i    different    spirit     has    prevailed,    and. 

coincident   with  an   increasing   desire   on   the    pa 
emplovers   and    others   to   do    what    could   be   doi 

the  well-being  of  tl mployes,   whethei    whiti 

natives,    medicine   and   science    have   come    to 

aid     and    care    and    resean  been    effectively 

applied.      The    greater    care    and    g  teres! 

Shown     has     alf  1      believe,     helped     to     improve     the 

relations   between    the  employers   and    the    workmen 

The  Society   in   tins  ;  nd   in   other 
cated  and  assisted  in  wha  led      Safety  First, 

the  safety  and  welfare  of  those  working  underground 

Isewhere,   I duce  the  liability  to 

and  to  improve  the  surrounding  conditions.  One 
side  line  of  its  activities  iii  this  respect  has  been 
its  effective  co-operation  in  the  creation  ol  tne 
g  s  ,.,.,,  |  First  Aid  and  Ambu- 
lance  worl        I                    *ion   t!l"   community  is 

deeply    indebted    to    Mr.    Fi   d    ft     land,  the   - 

tarv  of  this  Society,  for  the  great  work  ! 

while    Hon     Secretary      t    the    Red    '  9  ciety. 
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Now  that  he  has  bad  t.>  gi\r  up  tin-  hon. 

sln'ji   he   has   left   the   Society    in   a   good  condition, 

ana   I  am  lure  that  in  future  it  will  benefit  by  his 

',:•■■  All. 

My  Bpecial  duty  to-daj   i-  t"  open  tin.  Exhibition, 

tin-    i'. 111  td   'if   its   kind.      Exhibition*   were   held    in 

1912,  1918  and  mil.   .'.lien  t li«-  war  intervened;  and 

now    thought    that    tin-    time    lias   again    come 

when    an   exhibition    can     I"-    advantageous!]     held. 

It,   mam   •  ■ 

ted    hi   tin-    mining   industry,    and    to   tin-   |  ■ : I » I i «_- 

generally,   the  many  ingenious  devices  of  inve 

the    natui  al    produi  :-      t    the 

count)  The    Exhibition,    it    i-    hoped,   will 

encourage  and  stimulate  invent 

who  have  an   opportunity  "t  studying   the   working 

in    mines   and  eithei     foi    safety    m    i"i 

which   often   g.>  togethei .      It 

■  in.  nt    to   "  .-mall    men." 

I  be  ( ailed  ■  >   -mall  men's  exhibition : 

and    r  from   tin-   -mall    man   working  at    tin- 

industry    that    tin-    big    invention    has    come     Witt 
Ai  kwrighl     ■  •         I      •  an   oppi  i  tunity, 

which   thej    would    do1  ive,    of  showing 

uli.it    tln-\   can  do,  and  assisting  them  t'>  work  out 
their  w  hat  diffii  nit  people 

th,   as    I    knovi    l>\    painful    experiei 
the    I  the    Post    Ofi 

I  nd.      Ii   the  invention   is   not   at   once  adopted 

■  ..it    the    powers 
thai     be     are     in     l<  I     him    a     quite 

■  ■  1 1 1- •■  1 1 k ) • . I  i.  •    leasl    the   invention, 

•  li  anything,  can  l>  ■  pracl  icall]  com 
and  examined  ;  and  at  all  be  suspicion  thai 

•  it  limit    considi 
would 

the  Exhibition  is  no  doubt  t"  pick 
Bui  to  those  whose  brail 

i  .■ ppoi  fiting  from  their  own 

grey  matter.  'II  the  owners  of  mineralised 

ground    and    others    \-.ill    lia\.  pportunity 

'    minerals  and 
mil    in    the    '    nut  i  j       <  me    of    th( 
.  i     Mil.      in   1  1917  thai    the 

el      been     bare!} 
Bui    min  li    in  .I..!    than    mere 

liing.     It  d   merel)   a 

thai    t Li i-    .. i •■    minei als    unless    the    ..i e 

•  ml      | lint 

ii  to  be  eq  Ml  1  equii  es 

■■■nt ili.    and 

-till    in    its 

I  ■  pital,    indi 

d    prodticl  i  i.  ulture     and     from 

i     ■  up   of    new 

Arthui     3  '  mist,     once 

siid  t li.it  I  ■  where 

iblii     b(  in  ■ 
•    I         dd    that  he  ^  ho,    by    any 
!  \  es  «  here  "i  I 
public    ben<  fad  ho    bj 

doubles    tl  useful 

min. id   benefits   the  <  ommnnit)       (1 

thai    the    tendency    in    tliis    country    to 
i  iK    .in   t  ,'.\  ei  i.iii.iii  meed. 

It  ei  nmeiit  sin. old 

mente, 
turn    nitarian,    industrial  but,    whal 

i-  .    .n   m  is  thai    ii   tial  1  -.It 

rel  nice  should   nol    b      veakened     bj    ovei 
1   overnment, 


Tin-    past    history    of    tin-     country     is     a 
example  of  what   can   l>--  done  without  Government 
.:  reliance,  courage,  and  entei 
I         -      ety  ami  Exhibition  will  d.    m 
help    South    Africa    toward.-     tin-     development     of 
new   indusl      -        A  i  i 
II  -   Excellency  then  declared  tin-  Exhibition  duly 
opened. 

Sir   Evelyn   Wallers      President    nt    tin-  Trai 
Chambei   "i  Mines),  in  thanking  His   Excellei 
his    attendance,    voiced    tin-    general  I    the 

community    that    tin-    tim 

i  nld    1..-    1.m\  ing    s  iuth    -\ 

They  had  established  a  place  in  our  hearts  tint  was 
\ j  :     ins 
II  -   Excellency   then   inspected   the   exl 

II ganisation  and   secretarial   arrangemenl 

chibition    were   efficiently   carried    out    by   tin 
etary,    Mr.    Fred    Row  land,   O.B.E 
The    Exhibition    wa  I    Sund  ij  . 

from  10  a.m.  to  10  p.m..  free  of  charge,  and  during 
tin-  win  1"  period  it  was  open,  I 
Btream  "f  interested    visitors.      It    is  i   that 

from    10.000   t.>    12.000    people    passed    through    the 

Tin-    Exhibition     Committee     acknowledf 
much    appreciation    tin-    fact    that    tin-    Chambei    of 
Mines  the  Sociel  rt   finani  ial  l"ss 

EXHIBITS    K'.     MINES     wl    mini     employees 
1.    Transvaai    Chamber     <>.      Mikes,   Johai 

burg  \    Collection   of   -lark    Hammer    Rigs,   and 

othei    1:         D    Lis,   etc.,  together   with   photographs 
and  drawings  of  rock  drilling  machines. 

for    illustrating    to    minei  frequently 

made    « hen    drilling    a    •  u1 . 

I      i      \\      I  •..  1 1 .  .1     I:     \ 
Kims,    and    F.    Lally,    City    and    Suburban    0  M. 
Ltd.  ;     Mining  Shovels  with  "  Kelco"   patenl 
shovel    points  att  n  hed 

:i.    Cm     wi.    -  G.M      Co.,    I.i  i' 

shaft   Roller  ;  pieci      'I     ggotted  Iron  :  Hlb 
nni  :    ill.     Hammer  ;   31b.    Hammer  :    I ' 

of    hull   Steel   mil.-. I    from    ljin.   t..  |in.      (6) 
Cndet  Ventilation    Door,    adapted    t>>   allow 

i  ashing    from  Rotation 

Explos 

i     i  N  \    Deep,   Ltd..  Johannesburg        B  ard   with 
Tools,  Spares,  etc  .   made  on  the  mine. 

M  i      W.     Hoski  I        -  ilidated    I 

Mine:     Patenl    Tubulai    Saw    for     joggling     mine 
poles  output    1,000    i 

i  ■ \..i  » \>. 1 1    Mim-.  Ltd.,   I. 
Roi  k  di  ill    Machine   <  I 
and  Tools  in. nh    from  disi  irded   hoisting  rop< 
A  \ial    \\  it   i    I  .  ■  .1    M  m  dine    Feed    I 
:    Consolidated   Main   Reei    Mines   vnd   Estate, 
|  M  od        I  F  ran 

Thomson's    Slime    Samplet  Mortal     Bo 

I  Dies  made  fmm  broken  (  am, 

M  Cylinder  P     lector, 

itepbei        I    t  i  .  t    Ad  justing    <  'lamp. 
M        W.    Hav  M  Ltd 

Mercurj    Bottle   as    used    in    Reduction    Worl 
( iil    Bottle    as    used    underground.  Metl 

ling   hollow   drill    steel,  showing    fiv< 
•i     Mi      H     Min:  "  C       M 

Ltd  :     An  improved  <  "hal 
tion    Ratchet    for   mill    fe<  <\--v   table. 
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10.  ('['.own  .Mines,  Ltd.  :— Complete  set  of  in- 
ternal parts  (locally  made)  of  High  Lift  Centri- 
fugal   .Mine    Tump. 

11.  Mr.  F.  W.  Cindel,  Durban  Roodepoort  Deep, 
Ltd.,  Roodepoort: — Two  Cain  Shaft  Collars  witli 
Wedge  and  Drift  for  tightening  and  looseni  ig 
same. 

12.  Mr.  S.  H.  ('.  Munro  (Exner  St..  Roode 
poort),  Durban  Roodepoort  Deep.  Ltd.  : — Auto- 
matic Water   Blast. 

13.  East  Rand  Proprietary  Mixes,  Ltd.,  East 
Rand  : — Board  containing  articles  and  materials 
made  on  the  mine  through  lack  of  imported 
material. 

14.  Ferreira  Deep.  Ltd..  Johannesburg  : — (a) 
Locally  made  Shoes  and  Dies.  (6)  Repaired  Bat 
fcery  Cam.  (c)  Machine  Rock-drill  Column  Heads 
made  from  broken  Heads  of  Battery  Stems.  (<■/) 
Hand  .lumper  with  Read  Rear  Head,  (e)  Hollow 
Steel  Welding  Process,  (f)  Electric  Drying  Plate 
and    Sample    Dryer.    (</)    Weaver    Candle    Holder. 

15.  Frani  ois  Cementation  Syndicate,  Corner 
House.  Johannesburg  : — Models  and  Apparatus  of 
the    Francois    Cementation    Process. 

16.  Gedttld  Proprietary  Mines,  Ltd.,  P.O. 
Dersley  : — (a)  One  pair  12in.  C.I.  Truck  Wheels 
and  Axles,  (b)  Board  with  Truck  Greaser ;  Rope 
Roller ;  Rope  Jockey  :   Turbine  Blade  ;   Dog   Spike. 

17.  GELDENHUIS  Deep,  Ltd..  Cleveland: — Whit- 
ford    Atomizer.    Model    and    Blue    Print. 

18.  Mr.  Ralph  Hush,  Geldenhuis  Deep,  Ltd., 
Cleveland  : — (a)  Blue  Print  of  Adjustable  Bracket 
for  Sorting  Table  ('airier  Wheels.  (&)  Planetary 
Joint  for  Friction  Clutch  Arms  (connecting  rods) 
or  such  like  appliances.  (c)  Ring  Bender  for 
curling  oil  rings  used  in  self-lubricating  bearings. 
('/)    The    Hush    Pulverizer    for    Assay    Office    use. 

19.  Knight   Central,   Ltd..    Germiston  : — Clamp 
istening    the    end    of    broken    rails. 

20.  Modder  "B"  G.M.  Co.,  Ltd.,  Benoni:— 
Board    of    Sundry    Fittings. 

21.  Mr.  W.  Parr,  New  Kleinfontein  Co.,  Ltd., 
Benoni  :— The  Parr  Water  Blast. 

22.  Mr.  H.  L.  Kendrick,  New  Kleinfontein  Co., 
Ltd.,  Benoni  : — Model  of  Improved  Ventilation 
Door    for    use    underground. 

23.  Notjrse  Mixes.  Ltd.,  Denver  : — Collection  of 
Rock-drill    Spares    made    on    the    mine. 

24.  Mr.  H.  A.  Read,  Rand  Mines.  Ltd..  Johan- 
nesburg : — Improved    Hand    Drills. 

.'■").  Robinson  CM.  Co..  Ltd.,  Johannesburg: — 
(On  metal  table  made  on  the  Mine)  :  (a)  High 
lie  By-pass  Valve.  (b)  Two  Patent  Oil  and 
Grease  Feeders,  one  new  and  one  which  has  been 
in  use  1  1  months  underground.  (c)  Patent  Im- 
proved   Plug    Cock. 

26.  Mr.  A.  E.  Jackson,  Robinson  G.M.  Co., 
Ltd.  :— Improved  Splint  Stretcher  for  Fractured 
Spine. 

27.  Mr.  G.  F.  Piper  (105,  Kerk  St.),  Robinson 
Deep  G.M.  Co.,  Ltd.  :— Automatic  Lubricator  for 
greasing   plungers,   pistons,    packing,   and    the    like. 

28.  Simmer  and  Jack  Proprietary  Mines,  Ltd., 
Germiston  : — (a)  One  Underground  Reversing 
Winch,  1  in.  x  5£in.  (b)  Collection  of  Rock-drill 
Spares.       (/■)    Shaft    Roller    with    Frame. 

•_'!).  Mr.  Jas.   Macdonald,   Simmer  &  Jack    P.M., 

Ltd..    C.-rmiston  :— One    Coil    of    Wire    Rope,    fein. 

diameter,    720    ft.    long.      Made    from    the    strand 

(if    discarded,    or    compound    stranded     L'.m. 

diameter  rope. 


30  Sub-Nigel,  Ltd.,  Nigel  : — (a)  Bucket  made 
from   old   belting.      (6)    Safetj    Helmet    (metal). 

31  Village     Deep,     Ltd.,     Joha sburg  -.—(„) 

Shoes  and  Dies  made  on  the  mine.  (6)  Electric 
Soldering  Iron.  (c)  Electric  Metal  Melting  Pot. 
('<)  Converted  Rock  driH  Piston,  (i  |  [m  line  Shaft 
Rollers  [mushroom  type).  (/")  Drawing  of  Mini 
Safety  Gates.    (</)   Drawing  of   Power   Hammer. 

32.  Mr.  W'm.  Daly,  Village  Deep,  Ltd.  :  (a)  Five 
Tappets  mounted  on  stems  and  set  in  frame  with 
iron    guides   complete,      (b)    Cam    shaft    Collar. 

33.  Village  Main  Reef  CM.  Co.,  Ltd..  Johan- 
nesburg :     (n 1    Ancient    Hammer    Drill,      (ft)    Hoard 

(if    Tools,    etc.,     made    (in    the    mine.       (c)     Models    'if 

Wilson  Pigsties.  [d)  Model  of  Smythe's  Skip  and 
Tipping   arrangement,      (e)    Rail    Clamp. 

34.  Wesi  Rand  Consolidated  Mini-.  Ltd..  Km 
gersdorp  :— Board  with  Tube  mid  Liner  Brick  ;  Mill 
Die:  Climax  Chuck   Holt:  Indian  Machine  Chuck. 

35.  Mr.  W.  Thomas.  Wolhuter  Gold  Mines.  Ltd.. 
Johannesburg: — (a)  Shovelling  Chute  mad.'  from 
old  wire  ropes,  (o)  Old  Pipe  lined  with  cement. 
('■)  Simple  Spray  fur  Cooling  Dam.  (d)  Line  Print 
of  Machine  for  Driving  Axles  out  of  Truck  Wheels 

36.  Mr.  I).  Maclachlan,  P.O.  Box  6275,  Johan 
nesbuig  : — Self-locked  Detachable  Lit  fur  Rock 
drilling    Machines. 

37.  WlTWATERSRAND        Co-OPERATIVl         SMELTING 

Works,  Ltd.,  Johannesburg:  Shoes,  Dies.  etc.. 
made  from  scrap  by  an  Induction  Electric  Steel 
Melting  Furnace,  with  a  capacity  of  one  ton  every 
six    hours. 

38.  Mr.  Lionel  Harris,  Underground  Officials' 
Association.  Johannesburg  :— An  Automatic  Koni 
meter  (rough  unfinished  model).  In  its  final  form 
will  take  Ml  samples  at  intervals  of  Id.  15,  20, 
30,    or    60    minutes    by    a    simple    adjustment. 

39.  Dust  Sami'lixc  Committee,  Transvaal 
Chamber  oe  Mixes; — Apparatus  used  in  taking 
and  testing  samples  of  Dust  underground,  includ- 
ing Konimeters,  Dust  Pump,  Sugar  Testing  Appa 
ratus,   etc. 

40.  Miners'    Phthisis   Medical   Bureau   (adjoin 
ing    S.A.    Institute    of    Medical    Research),    Johan 
nesburg,    Dr.    W.    Watkins    Pitchford,    Director  : 
X     Rays     as     an      aid      to     the      Diagnosis     and 
Study    of     Diseases     of     the     Chest.       (1)     Radio- 
gram     of       the       Chest       of       a       healthy       person. 
(2)     Radiogram     of     the     Chest     of     a     man     who 
is   beginning    to   develop    Silicosis.      (3)    Radiogram 
of    the    Chest    (.f    a    man    with    well    marked    Silicsis 

(4)  Radiogram  of  the  Chest  ,,f  a  man  with  advanced 
Tuberculosis  (Consumption)  but  without  any 
Silicosis. 

tl.    Major   H.   Standish    Bali  .   o U.K..    ILL    : 
Geophone  as  used  mi  the  Western  Front  for  detecl 
ing    .-(Hinds    underground. 

12  Tin-  Rand  Pioneers,  Johannesburg.  Pictures 
and    Photographs,   etc.,    of  :— (1)    The    First    II 

(2)   The   First   Government 

(3)  The  First  Chemist's 
|  |  |  | 'he  I  >riginal  Standard 
the  beginning  of  thi 
Eagle  Mine.  (6)  The  Land  club  in  1888  with  some 
early  members.  (7)  The  Wemmer  Mine  and 
"Diggers'    News"    Printing   Works   in    1889 

I-      1 1,      w      ,\      i   m hi.    i  lonsolidated    '  rold 

Fields   of    S.A.,    Ltd.,   Johannesburg  :     [a]    Photo- 
graph  of   Mr.   .1     s     MacA.thur.  the  discove 
;niide    Process.     (6)    Photograph   ot    thi 

plant   by  which  the  success  of  the  Cj le  Process 

waa    demonstrated,    Salisbury    Mine.    L890 


built   in  Johannesbur 

Officials     on     the      Land 

Shop  in  Johannesburg. 
Bank    in  Johannesburg 
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I  I      [N81  ll  ill    "I     I.  01     l  Hi     I  i 

vaal,      Joh  -  :— Photographs,      plana      and 

illustrating   the    means    by    which    maps   and 

provided   by  S  attached  to  the 

Royal    Engineers,     t"     the     Armies     in     th<      field. 

i, it  l.ni   \,-,   i  aptain   H     K     Matthev      I:  I 

15.    M  r8.    W.    W     La  a  rii  .    Lo<  h 

\\  est,    J  \     rare      Photograph 

showing  a  panoramic  view  of  Johannesburg  in  1887 
Rand    M  gti  \i  Co.,    Ltd.,    Pn 

First)    (  ommittee, 
(  ullinan     Build  of       ifety     First 

Exhibit  lecideni  Savi  Safel 

Lit<  rature  ;    Inl        I  Sporl  rrophies,     et<  ., 

MINERAL     PRODUl   I  - 

l.     B  iIagnesiti      Mine,     Kaapmuiden  : — 

Sample  ol   Magi  i 

1  onsoii  .    P.O.,     I i.m-\  aal  : — 
Product!     i   M  ii'      Arsenic,  Arsenite  of  Soda,  etc. 
:s.    Doornhoek     Lead    Mines,    Zeerust,    oi     P.O. 
Johannesb  9   mples   of    I 

and    Blocks   of   <  lali 

I     Mi     II     N     Morgan,    16,   Pleii     :  I  ihan 

nesburg       Sample  "t   Silvei  Lead  Ore  from   Broken 
II  ill    M 

Scotia  Tali    M  ines,   Ltd.,  <  'horlton  <  'han 

II. nn  -         fohannesburg  :     Talc,     Nickel,    and 

il    Baby    Powders  ;    Elec 

trical    Insulators,  <)il  and   Water  I  aints,  and  Tiles. 

i.    Mi     II     \    SVhiti     I    "    I '  Sampl  • 

from   Katanga  of   Native 

S 1 1  n  •  1 1  ■ 

7    Zaaiplaats  Tin  M  ining  Co.,  Ltd.,  P. 0    S 

Piet  potg  I        Ore,    I  oncen 

•  i  ude    Mel         8  D  Bai  dhead,    and 

Refined    Metal    in    the    form    "t    ii  and 

granulated   tin 

HAFET1      I  Ii:-  l      COMI'ETT]  l"N      1  Mlll'.l  I  - 

I.  Consolidated  M  i 

Ltd         Model  nl  Skip  w  itli  Tipnin  _  '  'om 

pound 

« I'ii  b  mm  Hi    ..t  ept    in 

tip. 

Mr.   W.  D  '  D  I  i      mnes 

U  i  K  bj    the    use 

Model   of    <  age    wit  I     tel     I  >■       i        With 

the    bi  i    trip,    the 

'limit     Bhoi 

iin  !i    the  •  dling   mi, 

mi  nated 
VIi      0      I       I '  Geldenhu  Ltd  . 

( 'leveland        Safel       B  ' 

I     Mi       I      I  1 1"   1 

Ltd.,  B  \    ■■  1.  11   1 

I       '  •      M  •  '  l:       1 .    \, 

'.     Ml      I      M 

•     mp    Mills 
G.M 
Mill  K 

Mr.    E.    A.    J 
Ltd.  :     Iin  In,.  I„.  ,,| 

9.  M<  3.  1).  Saiindi  I      i '     - 

Moddi  1       I  >eep      Levi  Ll  B 

Device  for  Ru  \ 

Vertical    SI 


in     Mr.     \\      Thomas,    Wolhutei      G.M.,      Ltd., 
Johani  Enterlocki  for     Winding 

11.    >  '  '  G.M.   Co.,   Ltd.,  Julian 

nesbui  _  Safety    Finger    Di  Stamp 

I  ill    Plate   Steaming    Bo.\    and 
e  Extract 

\-2.    Met     -      I      I      Walkej      md    I      I       B 

Consolidated      Main     Reel  Mine,     Mai 

Exhaustii  iry    Fumes    and 
from   Plate    II 

13.     Mr.    H.    War]  I  rnited     Mam 

I.'  Safety  and    Adjust 
able  '  "liar  for  Shafting. 

ial  exhibits. 

1.    M  J     Adam     &     Co.,     Exploration 

Buildings,    P  I  I     B<       348,    Telepl 5984,  Johan 

M  Ambulance    Station    with    equip 

iiu-nt.  with  exhibition  of  enamelled  "  SafeU    I 
ami    other   plat 
'.'.   Messrs.   Bar  ile  &  Co.,  Ltd.,  L  I ; 

'  hi >sbui 

'  leveland   Hammer  Drill  with  "  Whack-all  "  \\a;i; 

attachmi  lit  ;    Patent    ( 'am     Shaft        l  • 
Pulley   i  entre. 

:i.  British  Soc  h  African  Explosives  Co., 
Dynamite    Factory,    Modderfontein.     Town   Office: 
Hosken's      Buildings,      Fox      and      Rissik      St 
•lull  mnesbu  of  -     and 

-     (dummii  S   mples    "i 

Woi  I      I '  made   at    the   Factory. 

oad   Robi  i:  i  -   Mica    I  \ih-i  i:n 
pin's    Buildings,    i  ummissioner    Streel      P.O      B 
1777.      Johannesburg        MicaniU       Sheets,      Tubes, 
Was  hi  M     <  ■   M    a  L  imp  <  'himneya  ; 

Light    Shades  ;   <  orundum. 
v|.  ssrs     E.    « I.    I  »"•>'  199,    Andi 

Johannesburg  :      lark    Hammer   R 
Rollers    and    Hoi  I  ions. 

6    I  iin'  ii  Engineering  Works,  Ltd.,  18,  Andei 

t,  P.O.  B  ix    1362,  Teleph 1609,  Johan 

nesburg  : — Rock    and    Diamond      Drill    S| 
Fittii 

II  \i  ii-     Hankey,    52,     Si 
Bank    Chambers,    P.O.    B  I  elephone 
Johannesburg:     Wright's    Win     Ropes       Roi 

■ 
w  ij    Gate   Valves  ;    Delta    M<  I  i 
gam    S 
-    Mi     ■      II    S  Ltd., 

I',.      |;..       35io,     I  ele]  i 

I  j  pi Turbii  exoid     tot 

M  iiir   Vent  ilat  inn  ;  Safe!      Fii       1  '• 

-  \  ii  i   Pateni   Water  Attachment,  12,  London 

!!  P.O.  B  Ma<  Donald 

Vdan  I.  Rock 

I  >i  ill    w  ith     Patent     "  ttai  hed  ; 

Holman    Drill   converted    from    l>i\    to    V 

in      I  --mi:     Inventions,     Ltd., 

P  i  '      B  It.').    Telephone    11.08.     I 

I    ■   '  ■      !  I     ■    and    I  i|"'  <  'lamps  ;   Man  I 
-   -; 

Exhibit   i't 
Vent      '  Pip 

m  ,  \\     FIRST  "     t  WARDS 

leni  Safel       I 

.  i    medal 

and   a    I  p  In  nnze   medal    for   1 1 

device,      appliam  i 
method    "I    pro<  edun        Si    i    te<  n   ent  i  i< 


(  hapman' 
Thurlow's    Ama'i 

linan  Build 
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carved,  and  sixteen  exhibits  actually  received.  An 
adjudicating  committee  consisting  of  representatives 
elected  by  the  Society  and  the  Rand  Mutual  Assur- 
ance  Co..    under   the    chairmanship    of    Sir    Robert 

Kotze.  the  Government  Mining  Engineer,  after 
having  gone  fully  into  the  merits  of  each  device. 
made   the   following    awards  : 

First  Prize  of  Silver  .Medal  to  Messrs.  W.  Hartz. 
S.  H.  Steels,  and  W.  Vorster,  of  the  Village  Main 
Reef  G.M.  Co.,  Ltd.,  for  a  •'Safety  finger  de-ice 
stamp  batteries."  and  the  Second  Prize  of 
a  Bronze  Medal  to  Mr.  W.  Thomas,  of  the 
Wolhuter  Gold  Mines,  Ltd.,  for  an  "  Interlocking 
gear   for    winding    engines." 

The  Committee  also  Highly  (  ommended  the  fol- 
lowing : — 

Mr."  W.  Fife,  Robinson  CM.  Co.,  Ltd.  :— "  A 
finger   locking    device    for    stamp    batteries." 

Mr.  E.  A.  Jackson.  Robinson  G.M.  Co.,  Ltd.  : — 
■'  An  Incline  Safety  Gate  for  use  at  the  head  of 
a   winze." 

The  following  summaries  of  these  devices  have 
been    supplied  : — 

Messrs  Hartz,  Steels  and  Vorster  :  The  battery 
linger  safety  bar  for  suspending  the  stamp  when 
not  working  consists  of  a  hinged  bar  attached  to 
the  finger,  preventing  it  from  slipping  out  of  place 
when  shoes  or  dies  are  being  replaced.  A  locking 
device  is  an  essential  part  of  the  attachment,  pre- 
venting any  movement  of  the  fingers  away  from 
the  stamp.  The  local  price  of  the  attachment  com 
plete  and  fitted  to  any   finger  is  approximately  30s. 

Mr.  \Y.  Thomas  :  The  object  of  the  interlocking 
gear  is  to  prevent  the  brake  of  a  winding  engine 
being  released  when  the  clutch  is  out.  or  to  prevent 
tlie  clutch  being  taken  out  when  the  brake  is  off. 
The  device  consists  of  a  plate  supported  by  two 
brackets    and   costs   less    than    £1    to    instal. 

Mr.    W.    Fyfe  :    This   device    consists   of    an    iron 

clutch  fitting  round  the  stem  and  the  finger,  which 
with  any  vibration  tightens  itself  and  cannot  fail 
It  costs  about  10s.  to  make,  and  a  supply  of  20  i; 
sufficient  for  a  250  stamp   mill. 

Mr.  E.  A.  Jackson  :  The  approximate  cost  of  this 
gate  which  is  for  use  in  winzes  when  the  hauling 
of  rock  is  proceeding  is  about  £6.  (Made  up  of 
timber  30s..  iron  20s..  labour  in  making  45s..  and 
labour  in  erection  25s.)  The  trucks  open  the  gate 
which  closes  immediately  the  trucks  have  passed 
through. 

LECTURES    AT    THE    EXHIBITION. 

During  the  course  of  the  Exhibition  three  lectures 
were  arranged  by  the  Preventions  of  Accidents 
Committee  of  the  Rand  Mutual  Assurance  Co.,  Ltd. 
These  lectures  were  given  in  the  Lecture  Theatre 
of  the  School  of  Mines.  On  Saturday,  the  24th 
January,  Mr.  J.  I).  Marquard,  Deputy  Inspector 
of  Mines.  Johannesburg,  lectured  on  "  Accidents 
due  to  Falls  of  Rock."  Mr.  Frank  Rale-'-h  presid 
ing.  On  Wednesday,  the  28th  January.  Mr.  John 
Munro  presided,  when  Dr.  A.  J.  Orenstein,  C.M.G., 
red  on  "Safety  First  and  Health,"  illustral 
ing  his  remarks  by  a  number  of  interesting  lantern 
slide.-.  At  this  lecture  the  medals  awarded  for 
the  two  best  safety  devices  were  presented  by  Mr. 
Munro.  Mr.  J.  D.  Marquard  again  lectured  on 
Saturday,  the  31st  January,  his  subject  being 
"  Accident,  due  to  Falls  of  Po.k."  Mr.  J.  Forrester 
Brown    occupying     the     chair.  The    two    mining 

lectures  were  followed  ley  a  cinema  film,  illustrating 


types    of    act  ii, il    a<  cially    taken    uudei 

ground    on    the    Nour.sc    Mine.-    h  \liiean    Films 

Trust.  All    the    Lectures  tremely     well 

attended    and    were    followed    Icy    discussion    on    the 
points    raised    by    the    lectin 
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CHEMISTRY. 
New  Researches  on  Cement.    -"A  survey  of  the 
literature  on   cement  published   during   the    last    10 
years.     The  raw  materials  for   Portland   cement   do 
not    require    special    investigation    beyond    thai    ne- 
cessary to  secure  the  corn    I    ratio  of   CaO   :  S 
Al20,+Fe203  in  the  finished   product.     Only  gl 
blast-furnace  slags,  which  have  been  cooled  rapidly 
and   granulated,   can   be    used    for   Blag    cement.      If 
cooled  slowly  they  fall  to  a  useless  crystalline  pow 
der.    The  constitution  of  Portland  cement-clinker  is 
not  definitely  established.   Cobb  ha.-  shown  that  cal- 
cium carbonate,  silica,  and  alumina  can  react  at  800° 
— 1200°   C.  without  fusion.;  calcium  silii 
i:t   temperatures    much    below    the    eutectic    temper- 
ature.    Sodium,    magnesium,    /inc.   and   barium  sili- 
cates   and    aluminates    may    also    be    prepared    in    a 
similar   manner.     The   incompletely    burned   and   un- 
sintered    product    in    the    manufacture    of    Portland 
cement,  though  largely  soluble  in  A' ,  1  hydrochloric 
acid,    contains    silicates    and    aluminates    which    are 
absorbed  on  heating  to  a  high  bure  by  the 
ternary  or  quaternary  eutectic  formed,     .lesser  and 
Dittler  (Zement-Chemie,  1910.  71)  observed  first  an 
absorption   of    heat    (i.e.    the    fusion    of   a    eutectic) 
when   cement-mix    was   sintered    at    1250°    ('. — 1380° 
C,   and  the  crystallisation  of  the  chief  constituenl 
did   not  occur  'until   the   material   had   been  heated 
to    a    higher    temperature  ;    this    crystallisation    was 
accompanied  by  evolution  of  heat.     The  triangular 
diagram  summarising  the  researches  at  the  Geophy 
sical    Institute,    Washington    (J.S.C.I.,    1911,    543; 
1915,  139),   is  reproduced,   but  it   is  su   gested  that, 
as  equilibrium  is  seldom  reached  in  burning  cement 
clinker,  the   phases  indicated   in   the   triangular  dia- 
gram  may   not  occur   in   commer  :ial   cement.        I  h 
influence  of   iron  oxide,   magnesia,  alkalis,  and  sul- 
phur trioxid i   the   position   of   the   various 

in  the  diagram  has  not  been  investigated,  thou 
is   known  "that    small    percentages   of    ferrous   oxide 
and   manganous   oxide  prevent  "  dusting."      Kellig 
(Protokoll  dei-  Verb,   des  Vereins  deutsch.       Port 
landzementfabrik.,   1913)  produced  sufficiently  large 
amounts   of   pure   calcium   aluminates    to    permit    the 
examination    of    their    mechanical    properties.        He 
confirmed     the     known    high     crushing    strength    ot 
aluminous  cement,    but    found   that    tiicalcium   alum 
inate  expands   after   being   mixed    with   water,   and 
-ted    that    this    substance    does    not    occur    m 
Portland  cement.     The  setting  and  hardening 
of    cements    have   been    studied    microscopically    bj 
*,„!„,„,„   a,,d    others    (J.S.C.I.,    1909,  366),  Kaiser- 

(I)iss.,  Jena,     1910),    Blumenthal     (J.S.I     I 
1914,964),  and  Scheidler  (Diss.,  Jena,  1915).    A  <>••_'■■. 

ion  of  alizari ange  or  cryst.  alizarin  in  dilul 

ammonia   was  used  to  identifj    Lime,  a   similar  solu- 
tion   of    cvanin    and    chromotrop    ■-'!!    was    used    to 

identify    alumina,    aceti.    acid    Eor   coral d    silica 

and  neutral  methylene  blue  for  free  silica.       Alter 
the  cement  and  water  had  been  in  contact    for  -     J 

hours    hexagonal   plai £  calcium  alum 

visible  around  the  cement  -rams;  these  plates  were 
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free  from   silica.     Fine  needles  of    calcium    e 
ilgo  formed.     After  3     I  days, 
..-    of    calcium    hydroxide    appeared;    in    con- 
.ill   the  atmosphere   thesi    formed  spherolites 
Simultaneously,  a  gelatinou 
i    th  a 
not  simply  the  hydrated  pro- 
i.t  in  the  clinker,  hut  are 
compounds    formed    by    the   decomposition   of 
the  clinker  by  the  water.     The  hardening  of  cement 
appeart   to  be  due  to  the  formation  ana  crystallis- 

,lc  Him   aluminate   and   silicate  and    I 
gelatii  Mm    silicate    which    unit's    the    cry 

.t.     The  increase  in  volume  during  hard- 
ening   has    been    shown    by     ressei     (Protokoll    der 

Vei  li  leutsi  b.        Portlandze ntfah 

i.  rlin,    1913)    to   be   due   to   the   tension   of 

aqueous   vapour   in   the   atmosphere.     In    regard   to 

li  -ti  action  of  i  ement   by  .  Bulphates 

are  harmful,  but  chloridi  The  ab- 

Borption      of      the      SO    radicle      fr Bulphates 

large      expansi f      the      cemenl      and 

truction.         Synthetic     calcium 
aluminium     Bulphate     is     decomposed     by     sodium 
chloride,                    im      chloride       and 
and      its      formal in      sea      watei      is      there- 
improbable.        The     expansion     ol      ci  men 
in  sulphate  solutions   increases  with   it.-  conk 
alumina     Pro!  to   the   air   previous 

to  immersion  in  the  sulphate  solution  reduces  the 
.lily  on  ac(  ount  of  the  decomposi 
tion  of  the  calcium  silicate  and  hydroxide  by  the 
dioxide  in  the  atmosphere.  When  cement  u 
immersed  in  a  magnesia  Bolution,  an  equivalent 
amount     of    limi  laced    by    magnesia."     K 

Endeli       /     rmgew.    ('hem  .    1918,  /■■am. 

■  hem    fnd.,  Feb.   15,  1919,  p.  76a       J     \    W 


Oxidation  and  [onttion  oi   Coal. — "In  a  series 
in  which  air  oi   ■    ygen   was  i  in  ol 
kted   n.  a  tern  through  a  column  of  pow- 

dered,  freshly   won  coal  heated   in  I  tem 

perature  oven,  the  rate  of  disappearance  of  i 
being  measured  by  the  fall  in  pressure,  results  have 
been  obtained   which,  in   general,  agree  with   those 
re<  oi  ded   b\   pies  ious  in  .  i  luded 

••  Im  li  can  be  removed  from  a  Bample  i  : 

■  ontain  a  large  propoi  tion 

I. mi  if  tli .il  has  I n  pre 

either  naturally  or  artifically, 
tnd  in  thi  liffei   from  the  gases  which  are 

removed  from  newly  won  coal.     '  omparative  experi 
ments,  in  « lii'  li  the  e  removed  at    I 

mil  .it    100    C,  show  that  although  jen  i 

occluded  by  '".il  and  can  be  removed  ;it  the  ordin 
•   mperature  bj   physical  means,  the  major  por 
tion  of  tl"  'I  bj    the  weal 

only  makes  its  ap]  form  ol 

n  when  the  temperature  of  the  coal  is  i 
The  result  that   the  first  step  in  the  oxid 

ati f  coal  is  the  formation  of  an  addition  com 

pound  or  complex  of  oxygen    with  one  oi    mi 

nt   in  the  i  n  il      Incidentally  it 
b  sen   found  that   the  quai 
from   a   weathered   coal    b 

n  iderablj    increased   when   the   <".d   has   been 
weathered  "I  ...  y  (.;|| 

'nun  chloride  In  oiiei  to  determine  what  relation 
ship,  if  any,  there  is  between  the  chemical 
position  of  ■>  '"il  and  its  ignition  temperature,  a 
number  of  coals  were  tested  by  heating  finely  pow 
tiered  and  sifted  samples  in  tubes  embedded  in  a 
sand  bath  the  temperature  of  which  could  be  slowly 


ical  heatin  I   air  being 

drawn  through  the  <  olumn  tant  { 

in    the    coal    and    in    the 
b  ni'l   respi  ctivelj  juent    inte 

tempi  rature-tim  thus   obtaini  . 

and  it  was  found  that  tl  bed  at  a 

eei  tain  temperature.     Thi  ture  is  regi 

gnition  tempei 
ature."  .  ta    obtained    with    - 

ining     diffi  rent     quantit ; 
\   that  the  most  highly  oxygenated 
.•e  those  which  have  the   lowest   "ignition   tei 
and   are   therefoi  ■   most    liable   to   Bell 
It    is    probable   that    such    highly    ■ 
coals  contain   considerable  quintitii 
the     molecular    stru  I  which    approximates 

;.    t"  that  of  ■  ai  1 nsible 

for  the   self-heating   is  supposed   to  consist   in   the 
attachment  of  oxygen  to  molecules  of  this  typi 
R      V      Win  i  i  i  r.     i  'hi  w.     •*<•-■.    Trail*  .    1918, 

.    ('hem.     I  "il..    Feb.     15,     1919,    p 
65a.      (J    \  VV 


Prepara  of   Solui  "Am 

of    wheat,    n  e,  or   maize  starch,  25,  alcohol     '■ 
100,    and    sulphuric    acid,    •">    gm.,    is   boiled    for    15 
mins.  under  a  reflux  condenser;  the  starch   \t 

a    filter  and      washed      with 
until    free   from   acid.     If  it  i 
stanh   rapidly,   it  may   be   washed   with   alcohol   in 
place  of  water.     The  product    is  readily  solul 
hot   v.  ilution  gives  a  i  lear  blue 

ration     with      iodine." -A.     Leulieb      J      Pharm. 
Chim.,     1918,     IS,    291       Jount      -  •  /ml.. 

Feb    15,  p    B6a         \     W 


MF.TA  I.I.I   ROY. 

World    I  rodui  now  oi    <  huomii    i 
following  table   gives  the  output   of  chromium 
containing    an    averpge    "t'    about    50    per    cent 
chromic    oxide,    in    the    principal    | lucing    coun 

ti  iea  : — 

New 

hi. id. i        I      S    V 

57,30'  7,938  109 

1907  81,  7,278 

16,890  12,118 

10,000  87,024 

1910  lii. i  10,002 

1911  06         17,0  in 

1912  61,516        62,850  — 
1918                                  384 

>914  18,852         19,1 

1915  1        "'1  11,1 

1916  74,116         B8,871  24,522      18.943 

1917  '  ?  11,000 

I  in      10.     1919. 
'  hem.    1ml  .   Feb    28,   1919,  p.   '•-  '      \     R 

I  r>    and    Silver    Rei 

Peri  h  Amboi  ,  N..1        'An    illustrated    dei 
given    <'f    the    treatment  bullion,    by    ths 

Mu,  Inn-    i  Ft  lie    Ami 

Smelting  and    Refining   <  'o.     The   bullion   f(  n 
anode   "f   an    electrolytic   <ell    f 
pure    silver,   the    electrolyte    bi  neutral    solo 

tion    containing    15     20    gm.    of    silver    and 

Km.    ol    ■  "pi"  '     l"'1     litrc    (as    "'ll 

density  "f    10  amp.    per  sip    ft    is  employed.     The 
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insoluble  residue  (gold  slime)  from  the  anodes — 
collected  in  bags  by  which  the  latter  are  em 
— is  treated  with  sulphuric  acid  to  remove  silver 
and  copper  and  is  then  melted  and  cast  into 
anodes  for  elei  trolytic  refining  by  the  Wohlwill 
process  For  this  purpose,  cathodes  of  thin  sheet 
gold  are  employed  in  an  electrolyte  containing 
30  of  free  hydrochloric  acid  and  80—85  gm.  of 
gold  per  litre,  the  current  density  being  150  amp. 
q.  ft."— G.  G.  Giuswold.  Am.  Electrochem. 
Ivril,  I'H'i.  Journ.  ,SV.  ('hem.  I  ml.,  March 
:;i.    1919,    p.     181a.      (J.    A.    W.) 


MIXING. 

Preliminary  Steps  in  the  Development  of  a 
Graphite  Deposit. — "  Probably  no  other  branch 
of  mining  offers  a  wider  field  of  general  investiga- 
tion than  that  of  graphite  and  the  many  failures 
in  this  industry  may  be  attributed  in  the  majority 
of  cases  to  venturing  without  accurate  preliminary 
knowledge  of  its  various  sub-divisions  sui  h  as  the 
nature  of  the  deposit,  the  mining,  the  refining,  the 
uses,   the   marketing,   etc. 

The  value  of  a  graphite  deposit  depends  firstly 
upon  the  physical  and  chemical  properties  of  the 
contained  graphite  ;  secondly,  upon  the  tonnage  and 
tenor  of  the  ore  available  for  milling  purposes ; 
and  thirdly,  upon  the  process  of  refining  and  the 
market. 

Graphite  differs  from  most  minerals  in  that  an 
average  assay  sample  from  a  deposit  may  have  a 
relatively  1  >w  value  when  measured  by  the  physical 
properties  as  standardized  by  the  consumer.  The 
bulk  of  graphite  marketed  goes  into  the  manufac- 
ture of  crucibles  and  this  grade  commands  the  high- 
est price,  and  the  consumer  specifies  that  the  stock 
shall  have  a  moderatelv  thick  flake,  shall  pass 
through  a  standard  16  mesh  screen,  at  least  50% 
shall  pass  over  a  standard  50  mesh  screen  and  the 
whole  shall  pass  over  a  standard  90  mesh  screen  and 
in  addition  shall  contain  at  least  85%  to  90%  or  more 
graphitic  carbon  and  shall  be  free  from  such  im- 
purities as  lime,  iron,  mica,  sulphur,  etc.  The 
foregoing  specifications  eliminate  all  the  finely 
flaked  or  so-called  "  amorphous  "  graphite  from 
this  particular  demand  and  classifies  it  with  the 
lower  grades  of  graphite  with  which  the  market 
is  usually  stocked  and  for  which  consequently 
prices  are  very  low.  It  is,  therefore,  important 
that  the  denosit  shall  contain  distinctly  flaky  grap- 
hite and  that  the  flakes  are  not  too  thin  and  of 
such  dimensions  that  all  or  practically  all  shall 
be  larger  than  that  set  forth  in  the  specifications 
of  the  consumer  of  the  higher  grades.  The  higher 
the  graphitic  carbon  content  of  such  a  deposit,  the 
more   valuable  the  deposit. 

The  qualitv  of  the  graphite  of  a  deposit  shouh 
be  considered  from  the  chemical  as  well  as  from 
the  physical  standpoint,  for  if  the  flake  be  in- 
timately interlaminated  with  very  thin  plates  or 
scales  of  a  micaceous  decomposition  product  or 
other  impurities,  the  grade  of  the  refined  graphite 
may  be  low  if  subjected  to  ordinary  ore-dressing 
just  sufficient  to  liberate  the  composite  flake  from 
the  surrounding  gangue,  and  any  attempt  at  fur- 
ther refining  may  have  the  desired  effect  chemical- 
ly, viz.,  to  raise  the  graphitic  carbon  content,  but 
at  the  expense  of  lowering  the  grade  physically  by 


creating  a  thin  flake.  This  thin-flaked  refined 
stock  causes  a  further  increase  in  volume  per  unit 
mass  of  the  refined  (lake  and  thus  renders  it  less 
suitable    for   the  purj  rucible   manufacture, 

and   in   addition   the  extra   refining   usually   creates 
an  abnormal  quantity   of  fines  or  low-grade  stuck. 
There    are    exceptional    cases    where    this    em 
n    matter    has    been    noted    to    run    as   hi 
It  would  be  almost  impossible  to  succe.v- 
ore  from  such  a  deposit  in  order  to   produce 
■  old    crucible   stock   as   it   would   mean    the  elimin 
ation  of  all  the  remaining   impurities.     The  writer 
has   had   several   analysis  of    flake  from    well-known 
■  Canadian  deposits  and   has  not   as  yet   found    flake 
wherein    the    involved    impurities    exceeded    L10     . 
although  a  great  many  flakes  contain  coarse   i 
laminated     marginal     impurities     such     as     pj 
quartz,    calcite,    etc.        Those    impurities    penetrate 
laterally    into   the   jagged    margin   of   the  flake    1, 
a  relatively  short   distance,   and   are  practicall; 
removed    by    proper   ore-dressing    methods    without 
serious  injury   to  the   flake. 

A  study  of  the  nature  of  the  occurrence  of  the 
graphite  of  a  deposit  is  also  an  important  factor 
in  the  determination  of  the  value  of  a  deposit. 
As  a  rule  the  best  flake  occurs  in  the  softer  gan- 
gues  such  as  crystalline  limestone,  schists,  etc.,  or 
in  fissure  veins  containing  little  else  than  graphite 
and  formed  apparently  under  pneumatolitic  condi- 
tions such  as  the  Ceylon  deposits.  Much  of  the 
flake  in  the  hard  gangues  such  as  quartz,  etc.,  is 
thin  and  more  apt  to  disintegrate  in  the  process 
of  refinement,  while  the  flake  in  the  softer  gan- 
gues may  be  liberated  with  the  minimum  injury 
to  the  flake.  Some  of  the  best  Canadian  deposits 
occur  in  the  above-mentioned  soft  gangues  and  are 
designated  as  "disseminated  "  flake  graphite  de- 
posits and  usually  contain  from  5%  to  20%  grap- 
hitic carbon.  In  excess  of  20%  the  flake  appears 
to  become  crowded  and  smaller  and  loses  the  char- 
acteristic uniformity  of  size  and  the  ratio  of  cruc- 
ible stock  to  the  whole  graphitic  carbon  content  falls 
off  very  rapidly.  A  fair  average  graphitic  carb  n 
content  for  an  ideal  deposit  such  as  the  above 
would   be  between   10 — 12%. 

Another  feature  which  contributes  to  the  value 
of  a  graphitic  deposit  is  the  percentage  of  good 
crucible  stock  that  may  be  recovered  from  the  ore. 
A  mill  may  be  designed  to  effect  a  complete  ex- 
traction of  the  graphite  content  of  the  ore.  y  t 
in  the  dressing  of  the  ore  for  such  extraction  the 
flake  is  so  impaired  that  a  relatively  small  pro- 
portion of  the  whole  is  recovered  as  the  best  grade. 
The  measure  of  efficiency  of  a  graphite  mill  is 
therefore  not  the  extraction  altogether,  but  for 
comparative  purposes  may  be  designated  as  fol- 
lows : 

Weight  of  graphite  recovered  as  No.   1  crucible 

stock  from   ore   treated. 

Total   weight  of  graphitic  contained   in   the   ore 

treated 
calculated  as  a  percentage,  and  the  value  of  a  d< 
posit  varies  as  the  efficiency  of  the  mill.  It  is 
therefore  very  important  before  constructing  a  mill 
to  select  the  most  efficient  process  for  the  particular 
or  by  submitting  representative  samples  for  mill 
test  to  the  various  types  of  concentrating  machines. 

A   certain    process   may  recover  a   fair   porc^ 
of   stock    that    will   pass   over   a    standard    00   mesh 
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creen  and  anal;  plus  graphitii    carbon  and 

apparently  resemble  good  crucible  stock,  but  d 

refining  in 
content  the    •  I  f;  d 

stork   on   account  "f   failing   to   meet    the    n 
time    test." — (  7'/,.    Canadian   Mining 

Journal,    6th     August,     1919,     pp.     586    and 
(C.  J 
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with   Special   Refekenci    ro    im.   Schew     oi    mi. 

[Ml  I  >RGANISA1  l"...  •    J'n  • 

1     ;  anisation  b  I   i  m  id 

.i  centra]  organisation  for  improvement 

in  and  ordination  uf  engineering  training. 

in    particular     are    men 
which    the    proposed     central    organisation    might 

>     concentrate     its    attention,    namelj 
The  co-ordination   oi   engineering  training,   includ- 
ng   of   apprenticeship  itional 

in  titution,    and    tli nsideration    of    means    by 

which  tin-  works  period  of  an  engineering  pupilage 
hi  ij    bi  in  y,  and  a  « ider  appre 

iired     for    the    value     in     industry     of 
university      rank.       (2)     The     mainten  u 
Centra]    Bureau,    wh  .1    educationists 

and  compi  ehensive  infoi  mation 
relating     to    the     engineering     industry,     and    the 
mi    behall  who 

•    in  iking   engineering    their    pi 
.-inn.     (3)   The  promotion  of  scholarships,  or  other 
equh  ili'iii  which    the    bi  .-t    talent    may 

be   enabled  to   its   proper  level    under  the 

.-t imulus   i>i    cdu  ational   opporl unity. 

i      ing    the    Becond    of    these    objects    first,    the 

•    .l.p.  ml    mi 
the  inform  I  n  to  il  by  the  various  branches 

"i     '  profession.       II  itherto     the 

i  1 1 — t  it  ut  ion    of    Minii  d    no 

very 

1 1  ibuted    to    the 

l  '    nsacl  on    these 

•  ■  tied    a    variel  ions,   and 

taken   in  the  matter.     All  mem 
with   the  n    which    entry    into    the 

■  ' 
t   doubt   on    "i\    point   they  know 
for    i  it     must,    fa  iv  e\ er,    I 

that     this    know  led  ble    to 

• 
only    i  in    with    some    difficulty. 

The   ■  n    for   th 

.    u  ho  il  •  not 
where    to   nppl] 
enable    them    h  mportant    • 

It        III  l\        I  'i  lilt  V         l>f 

obtaining 

■  I    until   he   ia   about 

. 

■    tli  •    1  itt  'tiin ■'. 

■  ml   cither  tin  ■    •  t  i  illv 

i  'Mill' 

aubjei  t  ,         ■    ■  i 

nt  school      Mi.  d  indusl 

■ 
then    tl 

of   work. 


The   arrangements  ol    a    Bchemc  of   education    in 
coal    mining    differs    from    .similar    work    in 
other     branches    of    engi  such    a 

■    must    conform   to   the    requi  ements   of   the 
Coal    Mines    Act,    1911,    respecting    the    I 

■  t     pi  ii  ii.  y     and     the     Sui  ••  • 

Certificate,  and  to  the  rules  laid  down  under  that 
Act      by     the     Board     for    Mining     Examinations, 
of   course,   minimum   requirements,   bat 
else    may    be    added     by     i 
opinion,     care     must     be     taken     that     the 
ts     are     not     il  I  Any     gi 

i 'lit.    therefore,   relating   to  the  course   to   be 
by     a     Btudent     in     coal-mining     Bhould 
hich  would  not  be 

underst I    by    .i    p  r*  m    not    connected    with    the 

mining   profession,   and    those    who   are    personally 

interested    Bhould    be    referred    to   the    11 •    i 

mi   in  '  detail  or  doubt,   and   a-  to  cl 

in   the  regulations. 

The    training   of    Btudents   who   pi  take 

the    First-Class   Certificate  of   Competency    maj    be 
conducted    on    one    of    three    lines,   namely  : 

at  an  "approved"  institution,  obtain' 
ing  an  "approved  "  degree  or  diploma,  ami 
Berving   as  an    articled    pupil    at    a    colliery    I 

■I    of    not    less   than    three   year.-. 
as    an    articled    pupil    at    a    colliery    for    m  I 

than     five  (3)       Prat  tical      e\p>  i  iein  • 

defined  in  the  rules  of  the  Board  for  Mining 
Examinations)  for  not  less  than  five  years  at  ■ 
colliery.  Although  these  various  kinds  of  train 
ing  present  marked  differences,  yet  to  some  extent 
o lass    overlaps    the    other.      In    all    of    them 

attend  ime    at     I  -     technical     institution    is 

ble  :    in    the    first    it    foi  ms   a  pai ' 

of    the    training. 

Divergent    as    are    the    views    which    have    been 
expressed   on   the   Bubject   of   the  best    training   lor 
mining    students,    it    will    probably    be    found 
that   there  are  courses  already   in  t  to  suit 

every  varietj    of  opinion.     There  are  about    I 
institutions    on    the    "approved"    list,    and 
of    thi  nd    diploma    cou 

A   detailed    account    oi  ui  -•    does    not 

.  :    inform  ition    ia    n  hiefly 

under    the    following  I         latioi 

•  i    ih  gree    students   1>\ 

ui  it  ion,  i  examination  which 

;     by    the    p  >ri i  ular     institution     as 

•  tri   ulit  i  m  :      in  B      01 

diplora  i    stud  n-  i-    any    ent 

in    what    subji 
i  h    of   '  "in  ■  I    out  line 

nit     distim  tioi  led  Whether 

•.  lii.  h    Btudents 
ire   i  attend.      (6)    Whither  the    regula 

provide  <  ical     work     durin  ( 

tions       I.)      Whether     Btlldi  t '.lined      in 

..,il  mining   anb  i  t ion    is 

in   other   branchea   of   mining.      Aa  the    regulations 

ed    in   the 
future,    it    Bhonl  it    ,l"'   informs 

ti  .ii    ._'i\ en    refers    onlv    I  ndit ions 

\     i  !!v    in 

rs,  that   after  1  nd  1 

hnuld 
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'!■.     mentioned,    but     nit 
:  tod.       1  ■      ■ 

th  •   I.  lit    itit  >  1 
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to  bring  him  into  touch  with  it  at  an  earlier  age 
than  would  otherwise  l>e  the  case.  This  proposi- 
tion requires  very  careful  consideration,  and  it 
would  be  interesting  to  know  whether  the  result 
has  been  satisfactory  in  any  cases  in  which  it 
has  been  put  into  practice.  It  may  be  questioned 
whether  the  beneficial  effect  of  the  practical 
experience  so  acquired  is  not  set  off  by  a  loss 
of  knowledge  already  acquired,  which  would  have 
to  be  learned  again  when  the  student  enters  on 
his  applied  science  training.  This.,  however,  is 
a  point  which  can  only  be  decided  by  experience. 

On  this  question  it  would  be  interesting  to  know 
to  what  extent  intermittent  periods  of  practical 
work  at  a  colliery  are  allowed  to  count  towards 
the  minimum  period  of  three  years  required  by 
the   Coal   Mines   Act   for   this   diss  of   student. 

The  training  of  the  articled  pupil  has  next  to 
be  considered — that  is,  the  student  who  enters 
1 1 1 1 < >  articles  for  five  years,  as  distinct  from  those 
students  who  take  a  degree  or  diploma  and 
become  articled  subsequently. 

Some  of  the  "  approved  "  courses  are  probably 
so  arranged  that  they  can  be  taken  by  pupils 
while  serving  their  articles.  A  course  of  this 
kind,  mentioned  by  Mr.  G.  Blake  Walker  in  the 
discussion  on  Mr.  R.  W.  Dion's  Paper  on  "  The 
Training  of  Mining  Engineers."  appears  to  b3 
arranged  on  the  "  sandwich  "  system — that  is, 
six  months  at  the  university  and  six  months  at 
the  colliery — a  system  which  has  already  been 
in  practice  for  som3  years  for  students  in 
mechanical  engi.ieerin  \  Where  no  arrangements 
are  made  for  articled  pupils  to  attend  a  course 
of  this  kind,  they  can  gain  some  knowledge  of 
the  necessary  science  and  applied  science  subject  = 
by  attendance  in  their  spare  time  at  such  classes 
as  may  be  within  their  reach  established  by  th? 
university  or  college,  or  by  the  local  education 
authority  Probably  in  every  district  there  exist 
facilities  of  this  kind,  in  most  cases  organised 
courses  held  either  in  the  evening  or  on  Saturday 
afternoons,  and  these  are  available  also  for  those 
who  obtain  the  Certilcate  0f  Competency  in  the 
third  way  indicated  previously — that  is,  by 
tical    work    in   the   mine. 

Among  t1i<>  points  mentioned  in  the  first  of  the 
objects  of  the  Enginec -ring  Training  Organisation 
is  "  The  Fostering  of  Apprenticeship  as  a 
National  Institution."  This  is  explained  more 
fully  in  "The  Engineering  Pupilage  and  the 
Engineering  Trade  Apprenticeship,"  by  Mr. 
Algernon  Berriman,  O.B.E..  to  which  reference 
should  be  made.  As  the  terms  "articled  pupil" 
and  "  apprentice  "  are  in  some  cases  used  as 
though  they  were  identical,  it  may  be  as  well  to 
that  in  Mr.  Berriman's  Paper  the  difference 
is  defined  thus  the  "articled  pupil"  goes  into 
the  works  in  order  to  Tain  knowledge  of  the  way 
in     which     the     work     in     van  rtments     is 

carried    on.    and    to    ol  tain    an    insight      into     the 
details  of   the   oi  m  ;   he   does   not    do   so   in 

order  to  acquire  manual  skill.  The  object  of  the 
on  the  other  hand,  is  to  acquire 
such  knowledge  as  will  make  him  a  skilled  work- 
man, and  the  sriiem"  outlined  in  Mr.  Berriman's 
Paper  is  drawn  up  with  the  idea  of  enabling  the 
apprentice  to  do  this,  while  at  the  same  tim«? 
careful  attention  would  be  paid  to  his  technical 
education  at  a  school  or  college,  and  opportunities 
would    be    given    him    of    gaining  ice    in 


various  departments  of  t:  This,  how. 

is    not    the    whole     of     tl 

apprentices    who    showed  -      pn.mi.--e 

would  be  given  the  opportunity  of  carrying  their 
training  still  further.  In  this  way  young  men 
of  talent  would  receive  an  excellent  technical 
education,  while  those  who  were  less  gifted  would 
obtain  a  sound  training  that  would  enable  them 
USi  fill    work    in   tie.  ir   profession. 

It    is    a    matter    for    consideration    how    far    i 
suggestn  ns    can    be    appl  al  mining. 

for  inquiry  as  to  whether  anything  has  been  done 
in  this  direction.  Schemes  which  appear  to  be 
somewhat  similar  have  already  been  mentioned  in 
the  "Transactions"  by  Mr.  G.  Blake  Walker 
and   by    Prof.    \Y.    Ripper,  either   in 

templation    or   in    operation    in    the    neighbourhood 
of    Sheffield;    and   similar   schemes    in    other    parts 
of    the    country     were    alluded     to    by     Dl        B 
Briggs    and    by    Prof      G    irge    Kno      in    the    difl 
>n    on    Mr.    O.    L.    Kerr's    Paper    on     "The 
Higher   Training   of    Colliery    Managers."      I1 
of      such     schemes,     and      information     as     to     the 
experience    which    has    been     gained     in     working 
them,    would   be    of    great    interest,    and    would    be 
useful    to    those    who    contemplate     the     idea     of 
attempting    something    similar. 

The  other  points  which  are  dealt  with  in  the 
programme  of  the  Engineering  Training  Organisa- 
tion may  be  left  for  future  consideration  when 
they  have  been  more  fully  developed.— lr«i<  and 
Coal  Trades  Review,  December  191S,  p. 
(J.    A.    W.) 


Abstracts  of  Patent  Applications. 


General     Electric    Co        Improvements    in 

and     relating    to    the    manufacture     of     steel 

15.8 

This  application   relates  to   improvements   in   the 

manufactui  I,   and   while  of   general   appli 

cation    to   steel    manufacture,    it    applies   more   par 

ticularly  to  the  manufacture  of  so-called  alloy  steel 

in    w}i  I    with   the   Bteel   

or   more   rare    metals. 


252.19.     J.  Keith  (1),  G.  Keith  (2),  &   W.   A    What 
mough    (3).      Improvements   in   and    mea 
controlling  the  supply  of   combustible  mixture 
for  internal  combustion  engines. 
This  application  refers  to  an  apparatus  for  eon 
trolling   the    supply   of   a    mixture    of    fuel   and    au- 
to an  internal  combustion  engine  fed  by  an  indue 
tion  pipe   fitted   with   a  throttle   valve   and    having 
a  tubular  connection   with  a  source  of  fuel  supply. 
delivery  from  which  is  regulated  by  an  obturating 
member,    characterised    by    the    arrangement 

,,or  device  influenced  by  pressure  functions 
0f  the  components  of  the  mixture  and  ad  ipted 
to    maintain    a   difference    of  -    the 

obturating  member   proportionate   to  the   diffi 
between   the   pressure  at    the   point   of  entry   ol 
into  the   induction   pipe  and   the  preaaun     il 
selected   point. 
The  principle  of  the  apparatus  described   in  the 
application  is  that   of   vaporising  fuel   BUCh   at    petrol 
,,,.   paraffin,  and    regulating  the  amount    ol    vapour 
which  is  to  mix   with  the  air  in  the  induction  pipe 
of  tl,  ■  combustion  engine  inste  id  of  injecting  Buch 
liquid    fuel    by    meai  into    the 
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induction      pipe     as     is     done     in      the     ordinary 
i  arburettor. 


342.19.      K.     H.     Emerson.        Improvements   in   or 
relating    to    the    concentration     of     ores     and 
apparatus    therefor.      5.5  19. 
The    application    relates    to    an    improvement    in 
flotation  concentration,  and  consists  of  a  pulp  feed 
box   connected    by  a   pipe   to   the   top  of  a  barrel- 
shaped    vessel,    being   one   of   a    aeries   wherein   the 
ore    pulp    i-   subjected    to    ©ration    and    agitation. 
This  latter  is  accomplished   bj  I  a   hydro 

air  injector  which  imparts  a  high  velocity  to  the 
incoming  palp  stream.  The  mineral  carrying  froth 
overflows  the  top  of  the  barrels  and  the  tailing 
flows  npward  from  the  bottom  of  the  firs!  barrel 
through  a  connecting  pipe  into  the  top  of  the 
lower  one  in  the  Bei 


is7.l!).      B.    -     I.-  :.••!■.      Apparatus   for  extracting 

metals   from   their  ores.     24.6.19. 

This   application    is    for  an  apparatus    patent    in 

connection    with    the    sulphurous    acid    method    ol 

tic ii  < i f   copper,   in   which   the   pulverised   o  e 

l    nit,,  ;i    rotary    drum    provided    at    one   end 

with     a     pulp     inlet      and     gas     outlet,     and     at      tl    ! 
nd     witli     a     pulp    OUtlel     and     Lra>     inlet, 

whereby  ore  pulp  and  gas  maj  be  passed  it 
counter-current  through  the  drum.  The  drum  i 
provided    with  t    perforated    partitions 

extending  acoas  it.  and  a  series  of  bucket  lifts  at 
the  periphery  whereby  the  ore  pulp  is  continually 
lifted     and  '  dropped     through     the     gas     p 
through   the  drum. 

526. 19.     Q     B    I  lordon.     [mprovements  in  the  con 

atruction   of   shaft    lime   kilns.     3.7  19. 

This   application     is     for    certain    constructional 

details  of  abaft   kilns,  the  main   features  of  which 

The   it-'-  of   reinforced   concrete   in   the  shell. 

lower    deck,    supporting     piers,    etc.,    and    girders 

een    the    piers   with    grate   hats    spanning   the 

girders    which    supporl    the    charge    in    the    shaft. 

movably    ai  ran  ted    below 

the  grate  bars,  with  a  Bection  cm  which  the  product 

be  broken. 


i ;     B    Ooi  don.     [mprovements  in  i  on<  rete 

lime  kilns.     3.7  19 

Similai   to  Application    No.   526.19,  but   arranged 

for   forced   draught,    with   tuyeres  arranged    round 

wall  of  shaft  and  arranged  to  force  air  into  upper 

or,  alternatively,  to  chaw  air  down 

from     top    of     shaft,     and     renewal     .,f     .alien 
.1:  ,\idc. 


Fullerton,    Hodgarf    S    Barclay,    Limited. 

\\      McOregoi    (2).      Improvements   in  and 

,    compi '  -  ■  1 1      21.7.19. 

This   ap|  I i cation    re!         I       mprovements    in    air 

.  nmpi  i  valvi     bein     of  the  grid-iron  type, 

all    t  he    Blots    and    l.ar.-   of    the   same 

■  I  in  a  i .-.  i  ingle,  t  he  valvi 
,'iini.  d     t  it     end  in  note!  foi med  in 

the  end  I 

662.19        II       B      Hele-Shaw.       Improvement 
h\  draulic  i  luti  iplei  b      1 s  s  pi 

This    application    refers    t>>    a    hydraulic    clutch 
comprising    one    member    having    pi  erating 

in  cylinders  which  nre  open  to  a  closed  circuit   or 


channel,  so  that  any  movement  of  one  piston  is 
accompanied  by  corresponding  movement  of 
another  oi  others;  a  valve  for  controlling  at  will 
the  facility  for  circulation  of  the  liquid  in  the 
closed  circuit  cr  channel  ;  means  foi  automatically 
introducing  liquid  into  the  circuit  for  maintaining 
said  closed  circuit  or  channel  full  under  all  work- 

'iicliti.ms.   and    a   second    member   compi 
essentially  a   mechanism   corresponding  to  a  crank 
giving    to   the    pistons   the    movement    they    would 
have    if    actuated    through    a    connecting    rod    >.f 
infinite  length,   for  co-operating  with  the  pistons. 

671.19.      Fullerton,    Hodgarl    \    Barclay,    Ltd.    (1). 
W.  Mc<  Irej  1  mprovemente  in  ami  relat 

ing  t"  t  In-   \  alves  of  pumps.     19.8  19 
This    application    i.-    for    an    improved    t\i 
valve  for  water  pumps  dealing  with  heavj 

say.    500    lh.     per    si|.     in.    and    upwards. 

The  openings  in  tin-  valve  Beat  are  made-  oblong 
in  shape,  and  the  moving  portions  of  tin-  valves 
ai.-  thin,  rigid  plates  of  tough  steel  rectangular 
in  form,   covering   t|.  penings   and    an 

tn  lift  vertically  from  the  fare  of  the  seat.     I 
valves    are    guided    at    their   ends    in    a    fran 

secured  to  the   valve  seat   by  Btuds,   and   pro 
\  ide.l    with    a   strong   spiral    s|  ting    in   a 

suitable    recet     formed    in   the   frame  and    b 

,,ii    the    Lack    of    the     valve     p]  ensure      its 

closii 
Tie  i    the  application    is   t«,   reduce   tie 

i   .,f  the  moving  portion  of  the  valve  without 
the  use  nf  flexible  Btc 
■  i  ouble    by    failu 
\    special  claim  is  made   f,  i    rounding  the  • 
of   the   openings  in   the   valve  -eat    and   the   lower 

of    the    \al\e    plates,    which    is    -aid    t  < .   le.ln.e 

eddying  in  the'  water  delivery  ami  t,.  avoid,  or 
minimise,  interfi  a  the  deliveries  from 

the  openings      The  openii  I  >t   are 

also  enlarged  on  the  under  Bide  t"  Dermit  an 
flow  c.f   water  t,,  the  actual   valve  opening.     This 
gement   of   valve   is   practically   identical  with 
tlu-   one  described    in    No     568  19     by     the 
applicants    fur    use    jn    air    compressors. 

7.'7.p"       Philip    P  [mprovements   relat 

the    distillation     of     wood,     wood]       fibre,      and 

similar    carbonaceous    substances       10.9.19 
This   specification    describes   the    destructive   dis 
tillation  of  wood,   woody  fibre  and  similar  carbon 
a..-. ai-  Mih-tan. .-   iii   stationary   retorts,   or  retorts 
rotated    continuously   or   periodically,   ami    has    for 
it.-  object  the  introduction:  into  the  retort 

at  a  temp*  '      throughout 

the  active  period  "f  distillation  to  increase  the 
yield  .col.    wood    naptha,     and     <  it  Lor 

distillation   produt  t- 


B02. 19       ' ;      \      BTedbei  •       Impn  n    the 

manufacture   of   explosi  I  19 

The  apnlit  at  ion   i  laims  t  he 
ground    pine    bark,    alon<  •  1    with    ground 

pin nes, 

Chang-es  of  Address. 

\\      II     i  in  mi  wi.   /        B 

Panda,    '.     i       Mine,   I     ngn    B< 
.1     i       M  \\.  i  .    from    firfivt  -      d\ p    I  '1  i<  e, 

S  indy,    Beds,    England 
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Proceedings 


AT 


Ordinary  General  Meeting-, 
February   21,   1920. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
>1  of  Mine6  and  Technology  Building, 
Johannesburg,  on  Saturday,  21st  February  . 
1920,  Mr.  J  as.  Gray  (President)  in  the 
chair.     There  were  also  present:  — 

IT  .Members:  Messrs.  G.  A.  Watermeyer, 
C.  J;  Gray,  J.  J.  K.  Smythe,  E.  M.  Weston 
Members  of  Council);  J.  Brown,  P.  Fried- 
man, L.  D,  Hingle,  J.  Kennedy,  F.  Mills, 
J.  D.  O'Hara,  J.  Thorlund,  W.  E.  Thorpe, 
.1.  W.  Travers,  John  Watson,  H.  E.  S. 
Wilkes. 

■~>  Associates:  Messrs.  J.  A.  Boyd,  0.  A. 
Gerber,  J.  Gibson,  H.  Rusden,  and  D.  J. 
Thomas. 

7  Visitors,  and  Fred  Rowland  (Secretary). 

MINUTES. 

The    Minutes    of    the    Ordinary    General 
Meeting,   held  on    15th   November,    1919,   as 
in    the    November    Journal,    were 
confirmed. 

GENERAL    BUSINESS. 

Messrs.  J.  Watson  and  C.  J.  Gray 
haying  been  elected  as  scrutineers  in 
connection,  with  the  election  of  new 
members,  the  following  were  declared 
unanimously  elected  :  — 
Brown,     Hakkx     James,     so.     Hatton     Garden, 

London;     E.C.I.     Metallui 
Mi  M aster.  Glen    A..    Simmer   Deep,    Ltd..:    P.O. 

Box     17s.    Germiston.     Mill    Shiftsman. 
|'i  i !  .inn.   William;  Citv  and   Suburban   G.W 

Ltd.,    P.<>.    Boa    1026,    Johannesburg.         Mill 

Foreman. 
The  Secretary  notified  that  the  following 
ciate     had     been     admitted     by     the 
( '<  >uncil  :  — 
Ledeboer,      John      Louis      Adriaan,      Mijnbouw 

Maatschappij,    Poleleh,    North    Celebes,    Dutch 

East    Indies,     Mining    Engin 


OBITUARIES. 

The  President:  ]  B  by  death  which 

the  Society  has  suffered  since  i  ur  la-t  meet- 
ing have  been  heavy,  and  among  them  we 
i  to  repi  it  the  death  of  Dr.  Julius 
Loevy,  who  was  a  foundation  member  of 
the   Society  and  President  in   1898-9. 

I  have  also  to  report  the  death  of  Dr. 
Donald  Macaulay,  a  past  Vice-President  of 
the  Society.  In  collaboration  with  Dr. 
Irvine  he  presented  contributions  to  the 
Society  on  the  subject  of  Miners'  Phthisis, 
and  his  work  in  this  connection  will  always 
be  remembered.  Dr.  Macaulay.  as  it  will  be 
recalled,  met  his  death  very  tragically 
some  three  weeks  ago. 

Mr.  C.  D.  Leslie  was  killed  in  the 
accident  to  the  Natal  mail  train  at  Fortuna 
Siding  last  week.  Mr.  Leslie  was  the 
initiator  of  the  movement  which  resulted 
in  the  formation  of  the  Government  Indus- 
tries Advisory  Board  and  the  Scientific 
and  Technical  Committee,  which  bodies 
have  now  been  amalgamated  and  are  now 
known  as  the  Government  Advisory  Board. 
He  was  the  immediate  Past  President  of 
the  S.A.   Institution  of  Engineers. 

Senator  Samuel  Marks  died  a  few  days 
he  was  an  outstanding  personality, 
and  was  responsible  for  the  promotion  of 
many   industries  in  South    Africa. 

1  would  ask  you,  as  a  mark  of  respect, 
in  memory  of  these  gentlemen,  to  rise  in 
your  seats.  Ml  members  rose. 

THE    MINING    EXHIBITION. 

\s  you  all  know,  the  Exhibition  succ< 
fully  '"'I  al  the  end  of  last  month. 

We   have   to  thank   the  Chamber  of   Mines 
ing    to    iiaet    the    small    deficit 
which    resulted. 

MEMBERSHIP     OF     COUNCIL. 

T    have    to   repori    thai    the   Council    has 

elected    Major    T.    Q.    Trevor    to    (ill    the 

vacancy    caused     by    the    retirement,    on 

mi  oi  ill-bealtb,  ol  Mr    II    C.   Hilton. 


I3n 
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Till.     ANNUAL     DINJ 

We  Id  the  Annua]  Dinn< 

an  early  date.  The  Annual  Dinner  has 
fallen  into  abeyance  during  the  war,  but 
we  hope  I  a  revival  within  the  nexl 

month  or  two,  and  I  am  Bure  it  will  meet 
with  the  cordial  supp  1  members. 

I  l  SIGN  \TION    OF    SECRETARY. 

I    I  •      inform  3  Mr. 

1  ml.   who  has  been  our   S        I     y   for 
the  past  2  d  in  onl 

take    up  S  ryship    in    connection 

with  the  South  African  Red  Cross  Society, 
a   body  with  which  he  has  been  conn 
in  the  capacity  of  Honorary  Secretary  since 
its  formation  some  five  or  six  years  ac 

There    k    no    nec<  ssity    for    me,    in    an 

mbly    of    members    of    the    Chemical, 

Metallurgical,  and  Mining  Society  of  South 

Africa,    to   dwell    on    the  'vices 

which    Mr.    Rowland    has   rendered    to   the 

ty     ami     its     affairs     Bince     he     first 

attended  a  meeting  of  Council  on  the  30th 

mber,    Ifi 

You  musi   be  all  aware  1  f  the  great  loss 
the     Society    suffers    by    his  tion. 

Mr.  Rowland  was  more  than  -  tary; 
Mr.  Rowland  was  a  pera  nal  friend  to 
everyone  of  us  — (applause)-  and,  T  think, 
in  thai  respect,  we  will  all  miss  him;  but 
I  •  e  no  d<  uhl .  fr<  m  force  of  habit ,  he 
will  sometimes  find  himself  here  on  the 
third    Saturday   of   thi  This    will 

be  the  la-t  official  n -  I  regrel  to  Bay, 

on  which  Mr.  Rowland  will  be  present  in 
the  capacity  of  Secretary,  and  on  your 
behalf   I   wish   him   bu  ■   :    pi     perity 

in   his   new    a]  ■ 

Mr.     Fred     Rowland  tary):     It    is 

extremely  difficuli  for  me  t<>  adequately 
i  he  hind  manner  in  which  the 
ferred  to  my  service 
the  Society.  I  shall  feel  the  wrench  of 
parting  from  the  work  with  which  7  have 
been  connected  for  bo  many  years,  • 
than   I       ■  ■  .     \y  nothing  of 

my  official  connection  with  the  very  many 
friends  I  have  made  amongsl  the  members, 
from    w h<  in    at   all    times    1    ;  ■■  ived 

the  great*  -i  consideration.  I  have  only 
taken  th  I  |  after  much  consideration, 
Fell  that  the  work  which  I  am  about 
to  undertake  may  be,  perhaps,  <>f  greater 
servi  mmunitj    generally.    I 

that,  which  7  am  regretfully  relinquishing. 
7n  conclusion,  7  can  only  sav  how  grate- 
fully   I    appreciate    the    manner    in    which 


you    have    responded    to    the    many    kind 
•   the    President.     Thank  you. 
very  much. 

\'-  it'  OME    TO    MR.    JOHN    w  vtson. 

The  President:  7  am  sure  7  should  be 
neglecting  my  duty  if  7  did  not  extend,  on 

If  of  the  -  to  Mr.  John  Wi 

a   very  cordial  welcome  on  his  return  from 
India. 

GOVERNMENT    MINERS'    TRAINING     BCHOOL. 

As  you  are  aware,  the  Council  some 
time  age  decided  to  invite  essays  from 
students  at  the  G<  vernment  Miners' 
Training  School,  on  the  subject  of  "  Stoping 
with  Hammers  and  Machines,  with 
suggestions  for  obtaining  greater  efficiency 
underground."  Thea  |  |  re,  which  wore 
received  towards  the  end  of  the  year,  have 
now  been  adjudicated  upon,  and  the  report 
of  the  adjudicators  is  as  follows:  — 

As    tlie   Cnmi  •'  inted    to    consider   tlie 

essays  on      3toj         with  Hammers  and  Machines, 
with   Bugg  1    obtaining   greater   effii 

underground,"    submitted    by   aoprenticei   of    t he 
ernmenl    Miners'    Training    Bchool,    we    have 
to  report: — 

fa)    That    12  received. 

(b)  That    they    wire    generally    excellent 

highly  creditable   t>  the   writers,   and   to 
the   training   received   a*    the  School. 

(c)  Thai  pinion  the   prises   should 

1p-   allotted   as   follows: 
l  AM     Miller. 

nd     II     M     Alexander. 
Tliir-1 :  .F     M    Taylor, 
and  tli  il  A.  Gilmour  sin  uld  be  highly  commended. 
-      ed      .1     1  HILTON 
<       1     GRAY. 
'•    M    GREATHEAD 
The    Fir^    prize    is   a    Mineral    Cabinet, 
which    has    been    presented    by    Mr.  Miles 

Sharp. 

i   Prize  has  been   awarded   to 
Mr.  17.  77.  Alexander  and  ] 

■md     Instrum   11N     to    the     value    of    three 
guin< 

The    Third    Prize    has    heon    awarded    to 
Mr.    -I     1 1     T.i v  1>  r   and    >■<  insists   ol    B 
and     Instruments    to    the     value    of     two 
guini 

The    prizes   were   then    presented    to   the 

The     Secretary:    Mr.      Wonnacott,     the 
rintendent     of     the     Sch<    1.     advised 
to  -  day     that      lie     was     very 
that,     owing     to     Indisposition,     he 
unable      to      be      present      this     evening. 
Ho      wished      me      to      convey      to      the 
ty      an      expression      (>f      thi 
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appreciation  felt  by  his  Committee  and 
himself  for  the  assistance  which  the  Society 
has  given  the  School  by  affording  ii  an 
opportunity  of  competing  for  the  prizes. 
They  are  very  grateful  indeed,  and  Mr. 
Wonnacott  has  found  it  of  considerable 
service  and  advantage  to  the  students. 


The  President:  I  would  ask  you  to 
accord  a  very  hearty  v<  be  of  thanks  to  the 
adjudicators  for  the  work  they  have  done 
in    going   through    the   essays   and    arriving 

at    the    awards.  •    of    thanks    \\  as 

■d  to  unanimously. 


CAN  AMALGAMATION  BE  DISPENSED   WITH? 


By  E.  M.  Weston  (Member  of  Council). 


What  is  Amalgamation?  Thomson,  in 
"Stamp     Milling    and    Cyaniding,"     says, 

Amalgamation  is  the  art  of  making  amal- 
gams; hut  in  metallurgical  parlance  the 
word  is  limited  to  the  means  adopted  for 
the  recovery  of  gold  and  silver  from  ores  by 

the  aid  of  mercury Mercury  gives 

definite  amalgams  with  gold  and  silver  and 
other  metals."  Two  have  been  recognised, 
viz.,  Au19  Hg3  and  Au19  Hg4.  Read  gives 
the  best  discussion  on  amalgams.  Thomson 
continues:  "  In  order  that  amalgamation 
or  tmiori  between  gold  and  silver  and  mer- 
cury can  ta,ke  place  they  must  be  brought 
into  intimate  contact."  Three  methods 
have  been  used. 

(1)  Grinding  surface.  (2)  Sin  fact  contact. 
(3)   Immersion  contact. 

Grinding  contact  is  brought  about  by  the 
use  of  grinding  pane,  is  expensive  and 
wasteful,  and  i«  only  now  used  on  a  small 
scale. 

Surface  Contact. — Copper  plate  amalgam- 
ation was  invented  in  California  in  1860. 
The  action  of  the  copper  plate  covered 
with  mercury  is  simple,  as  the  film 
of  pulp  flows  over  the  plate,  the 
heavier  particles  of  gold  naturally  seek 
the  bottom  of  the  film,  and  come 
in  contact  with  the  mercury  surface. 
The  mercury  at  once  seizes  on  the  gold 
particles  and  causes  them  to  adhere  to  the 
plate.  It  has  been  pointed  out  by  Read — 
(Proceedings  A.I.M.E.,  May,  1906)— that 
"  if  the  particles  of  gold  are  of  smaller 
diameter  than  the  thickness  of  the  mercury 
films  there  is  no  disturbing  effect.  If  the 
diameter  of  the  particle,  is  greater  than  the 
thickness  of  the  mercury  film  the  surface 
I ension  of  the  mercury  causes  it  to  pull  the 
particles  down  with  considerable  force,  m 
addition  to  its  settlement  by  specific  gravity. 
Amalgamation  is  more  effective  when  the 
plate  is  covered  with  gold  amalgam.     Plate 


amalgamation   has  the   advantage 
surface    is    easily    inspected    and 
amaleam    readilv   removed." 


that  the 
the   goid 


Immersion  Contact. — "  The  idea  of  pass- 
ing pulp  through  mercury  is  quite  out  of 
date." 

Lock,  in  "Gold  Mining,"  writes: 
"  Amalgamation  is  essentially  dependent  on 
two  conditions,  first  that  the  gold  be  free 
(and  clean);  second,  that  the  particles  are 
of  such  size  and  shape  as  to  be  able  to  bring 
their  superior  specific  gravity  into  play,  and 
these  come  in  contact  with  the  mercury  sur- 
face presented   to  them." 

Henry  Louis,  in  "  Stain))  Milling," 
writes:  "Amalgamation,  or  the  combina- 
tion of  gold  with  mercury,  is  a  chemical 
operation  which  proceeds  by  surface  contact, 
and  therefore  demands  a  certain  time  for  its 
completion.  All  that  is  need  id  to  insure 
its  completeness  is  that  clean  gold  is  brought 
into  contact  with  clean  mercury  for  a  suffi- 
ciently long  period  for  thorouga  combina- 
tion to  take  place." 

T.  T.  Head  (in  a  [taper  read  before  the 
American  I. .U.K..  May,  L906),  writes: 
"  Amalgamation  is  a  physical  process.  The 
gold  grains  are  wetted  by  the  mercury  and 
sink  beneath  the  aurfac  \  of  the  mercury 
film."  He  Btates  that  the  reason  plates 
"  set  "  with  gold  and  silver  amalgam  arc 
more  efficient  in  catching  gold  is  due  to  the 
fact  that  they  carry  a  deeper  film  of  mer- 
cury. I  do  not  know  if  any  experiments 
have  ever  been  made  in  support  of  this 
hypothesis.  There  s>^\u  to  be  some  reasons 
to  question  it. 

The  surface  tension  of  mercury  deer. 
with  rise  of  temperature,  and  the  Eoroe  tend- 
ing   to   draw    down    particles   disturbing    the 
level  surface  decn  a      ,    ( >n  thi 
the  d  of  tension  makes  the  wetting 

of  the  gold  easier;  hence  the  plate  catches 
more    g<  Id.  Mercury    does    not     wet    the 
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gangue  or  pyrite,  hence  it  is  not  retained. 
Block     sand     consists     very      largely      of 
middlings,"  i.e.,  pieces  of  gold  not  wholly 
freed  from  pyrite,  hei  retained. 

T.  .\.   Kir,  that  there  are  three 

amalgams  in  practice,  one  containing  O'Ul  to 
0  06      .  ild,   tin   amalgam  eon  og   to 

nath  •  39  t<>  1 1*63  Hg, 

formula   An,    ttg8;   and   the   third   ow 
ing  of  co  i,  having  an  outer  skin  of 

amalgam.  Ores  containing  talc,  serpentine, 
graphite  or  clay  arc  liable  to  cause  sicken- 
ing of  ih-  mercury  Mercury  evaporates 
slowly  at  ordinary  temperatures,  more 
rapidly  •'  100°  F.,  ■•  nd  in  most  dangerous 
1 1 1 1       :   -j  : '_    !•' . 

Hindrances      to      Amalgamation. — These 
may     be     divided     into:     First,     ad-. 

chemical  and  mechanical  conditions  of  the 
gold;  Becond,  adverse  chemical  condition  of 
the  mercury  and  amalgam;  third,  adverse 
mechanical  and  physical  conditions  govern- 
ing the  operation. 

1  1  ig  ei  in,  tin  red  \\  ith  films  of 

various     0      I   ■       or     sulphates.        This     has 

occurred  in  the  •  sidised  zone  of  ore  bodies 

on  the    liand,   and   may  occur  in   depth   near 

faults  and  water  courses.  It  is  stated  that 
gold  that  has  been  heavily  pounded,  unless 
it  has  been  annealed,  will  nut  amalgamate. 
Gold  particles  in  the  Kami  mills,  especially 
in  the  older  mills,  are  always  Liable  to  have 
this  state  induced.  The  mercury  may  be 
affected  by  acid  water.  Old  members  of  this 
Society  may  remember  Mr  I  R  Williams' 
paper  in  is'.i'.i  on  the  benefits  of  amalgama- 
tion derived  from  adding  lime  to  the  m< 

:  :'  lime,  I1  produced 

brittle    amalgam.  The    mercury    may    be 

sickened  by  the  presence  of  Bulphides  of  the 

□    balg,  etc.,  and   v.  hen  on  the  plate 

by  copper  from  the  plate  d    jolved  in  Che 

mercury,    which    on    exposure    forms  oxides, 

causing    Btains    on    the    surface    and    bad 
amalgamation. 
Adverse    Mechanical    Conditions.     If  the 

Mow  of  pulp  is  too  rapid,  and  if  the  pulp  is 
be   plat,  3  may  be  stripped  i  f 
their   amalgam   and    the   finer  particli 
gold  may  also  off  without  being 

freed,  <>r  if  free  coming  into  <•■  ntacl  with 
the  plate  long  enough  to  be  "  wetted,  "  this 
•  kes  time  The  pulp  may  be 
boo  thick  and  the  plat,  t-  o  flat .  causing 
deposits  of  and  on  the  table  preventing 
, .  ntacl  F.  pecially  does  this  happen  when 
the  proportion  of  other  minerals  as  I  ■ 
sulphides  or  oxides  in  the  ore  is  high.  Tf 
too  much  mercury  is  added,  the  amalgam 

•  This    S," 


n  lis  off  the  table,  and  if  too  dry  the  brittle 

amalgam    is   carried  away   as  the   tin, 

at  ion    is    thus    always 
ring    between    Scylla    and    Chan 

We       Consider       amalgamation       as 

practised  on  the  best  plants  of  the  Hand 
.,  it  may  he  instructive  it  we  glance 
the    history   of   amalf  □    on    the 

Rand,  as  related  by  metallurgists. 

J.  J(.  Williams  wrote  in  18991  :  "  1  have 
also   noticed    that    when    these    van] 
in  use  th  proportion  of  amalgam  is 

caught  on  the  vanners.  With  inside  amal- 
gamation the  loss  of  mercury  i^  twice  that 
with  outside  amalgamation 

P.  s.  Tavener  wrote  in  Aug.,  1903*  li' 
had  observed  lloured  amalgam  pa 

spitzkasten  '    and    one       Bpitzluten  '    and 
amalgam  escaping  in  a  finely  divided  Bte 
The  amalgam  als<    escaped  in  large  lumps, 
and    amalgam    was    qoI    easily    soluble    in 
cyanide    solution.         B \     means    of    shaking 
tables    A.    M.     I  »''\ .    on    the    Nigel 
recovered  300  oz.  of  such  amalgam  esc.-: 
from  the  tahles  per  month.      Mercury  ! 
as  high  as  ()•  16  oz.   per  ton,  1  it' 
reduced  to  0"07  oz.,  oi  3  oz.  per  oz.  i  >1  g<  Id 
recovered,  and  later  again  reduced  to  0' ' 

brainy  person  observed  the  rem:    kable 
fact  thai  95     of  the  amalgam  was  i 
i  n  the  firat  three  feet  oi  the  1"»  ft.  pi  I 

II.   I;    S    Wilkes,  in  1904,    wrote:  "  The 

millman  who  knows  how  to  proven!  the 
departun  of  amalgam  and  merrcurj  via 
launders  w  ill  have  a  n  -\   future. " 

G.  < ».  Smart,  in  1904, 4  finds  thai  the  in- 
stallation uialcain  traps  is  essentia! 

.1 .  B.  T<  esdale,  in  1906,8  working  •  in  i  re 
in  Rhodesia  containing  sulphides  of  anti- 
mony, arsenic,  bismuth  and  copper,  found 

that.  d<  Sp  be  the  fact   that   his  O  pper  plates 

Id  all  the  way  down,  amalgam 
accumulated  between  the  riffles  of  the 
Wilfley  table  working  below  them. 

\\    A    Caldecott,  in  1908,"  write. :  "There 
k    no  doubl  that  the  percent^ 
l>\  amalgamation  in  tli    earl_>  Bteps  oi  start- 
ing a  new  mill  is  In  no  mean,  satisfactory.' 

G  ii  Smart,  in  1909, T  writ<  -  It  the 
plates  are  no!  scraped  down  t<>  hare  copper 
a  praet  c-  onlj   boo  common  on  the   Rand " 

i ,  ll  Fison,  in  the  "  London  Mining 
Journal,"  September,  l'."i'.',v  write-  "  Sold 
amalgam,  being  a  solution  of  gold  in  mer- 
cury,   the   increase  of  temperature  of 

.    so       1,      -    ,-.  ndlicn 

amalgamation    by    causing    increased 

II..   pp.    867 

/      \  IV  .    |,.     : 

■  imal.    Vol.     VI..    p.     •-•:• 
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ab6orbtion  by  mercury  of  the  free  gold,  and 
by  the  plate  of  mercury.     Tht  r  ton 

in  crushing  7  dwt.  gold  ore  per  ton  is  1  dwt. 
mercury.        When   inside   amalgamation   is 
practised    in    small    mills   in    Rhodesia    the 
3    are    known    to   be    high.      In    many 
ere  this  is  known  to  be  the 
not  one.  but  two  or  more  mercury  traps  of 
design  should  be  inserted  in  the  tail- 
launder.     Among  the  dangers  of  amal- 
ition  is  the  fact  thai  -   barrels 

en  known  to  ex: 

A.  1;.  Stacpoole  \\  rites'  :  "A  large 
amalgam  and  mercurj 
entering  tube  mills  is  ground  and  floi 
amalgam  which  will  float  on  the  plates  and 
which  can  be  found  at  water  mark  adher- 
ing to  the  sides  of  launders  both  in  the 
sand  and  slime  plants.  It  is  even  ques- 
tionable whether  a  portion  does  not  float 
away  on  the  overflow  water  from  slimes 
plan' 

!I.    Johnson    remarks2:   "  Some   amal- 

itors  seem  to  think  that  once  the  amal- 
gam is  on  the  plates  it  requires  a  charge 
of  dynamite  it  off." 

H.   11.  Johnson  and  H.   !•'..    Roche  si 
that    "  15      of  the   mercurv  fed   to   mills   is 

Modem      Practice. — W.       E.       Dowling 

•  ij  ill  circuit    forms  a 

tcienl    mercury  trap." 

"  The  popular  theory  that  only  85%  of 
this  gold  (i.e.,  fine  gold  not  amalgamated)  is 

i     by    cyaniding    instead    of    loo 

by   amalgamation    is   not   borne  out   either 

in  the  laboratory  by  assaying  residues  or  by 

regular    pannmgs   of   residues.        Any   fine 

metallic     gold    overflowing    the     tube    mill 

circuit  cones  is  necessarily  smaller  and  more 

easily  dissolved  than  tin-  average  of  partly 

enclosed    particles    in    sand."        He     advo- 

-   two   plates   10k    x    4|   feet  per  tube 

mill,   and   setting  them   at  an  angle  of   18 

es  with  a  density  of  pulp  passing  over 

100  -and  o,   lso  water. 

\V.    A.    ( !aldecotl    u  rites5 :    "In    addition 
n  possil  >le     t  li.it      som<      particles     of 

black    -and    may    have    their   exposed 
surfaces    amalgamated    while    passing   over 
the   plate.      This  gold   would   be   protected 
from  solution  and  the  residues  would  thus 
contain    undissolved    gold." 

M,    Th      Jonraal,   Vol.    XI.,   pp.   ::;!-:;:    (2)    *'■>•/.   \ 
I..    115;    (S)    ibid,    Vol.    XI.   p.   255;    (4}    ibid,    Vo      XL,    pp. 
114-422;    i  ' ,    ibid,   Vol    XII..   pp. 


Ee  speaks  of  amalgam  and  gold-bearing 
mercurj  eroded  from  the  plates,  which  take 
the  overflow  from  mill  c> 

W.  l;.  Dowling  remarks  that  all  the  gold 

that  now  passes  the  amalgam  plates  must. 

he  encased.    The  approximate  presenl  prac- 

with    regard   to   amalgamation   is   well 

summed  up  on  pages  7.".  to  7s  and    120  of 

i  □  "  Rand  Metallurgical  I 
tice."      1    understand    that    shaking    plates 
with  a  10°  slope  have  been  largely  or  totally 

abandoned  for  stationary  plates  having  an 
18°  slope,  and  that  from  two  to  three  plates 
per  tube  mill  are  employed.  Each  p] 
about  9  ft.  x  4.1  it.  in  size,  passes  about* 
5,000  cubic  feet  of  pulp,  or  200  tons  of  Band 
and  2  10  feet  of  water  per  24  hours.  Such 
a  plate  locks  up  gold  to  the  value  of  1  <  /. 
per  square  foot,  or,  say,  £200  in  value.  The 
loss  of  coarse  amalgam  in  the  pulp  has  now 
beer  prevented,  and  the  consumption  of 
mercury  reduced  to  one-sixth  of  what  it 
was,  and  the  cost  of  amalgamation  is  cal- 
culated at  2d.  per  ton,  or,  say,  to  3d.  at 
present  wages.  At  a  superficial  glance  the 
position  of  such  a  process  seems  an  impreg- 
nable one,  and  one  has  to  admit  that 
many  of  the  defects  of  the  process  have 
been  reduced  in  its  use  on  large  modern 
plants  on  the  Hand.  I  intend,  however,  to 
try  and  prove  that  the  process  is  an 
inherently  unsound  one  and  one  quite  un- 
necessary. As  a  process  in  general  use,  only 
those  who  have  seen  it  employed  under 
various  conditions  and  by  all  sorts  of  people 
all  over  the  world,  can  have  any  idea  of  the 
waste  and  loss  caused  by  its  inherent 
defects.  This  loss  has  only  partly  been 
obviated  since  the  adoption  of  the  cyanide 
process.  I  might  quote  instances  that  have 
come  under  my  own  observation.  No!  verj 
many  miles  from  Johannesburg  a  small 
operator  was  ruined  because  ores  of  bismuth 
made  the  amalgam  so  fluid  that  the  cold 
rolled  off  the  plate.  An  inspection  of  the 
tailing  small  nunc  near  Bulaway 

taming  arsenical  pyrite  in  the  ore  showed  a 
shocking   amount    of   coarse    amalgam    and 
mercury  in  the  tailings.     While  in  Vicl 
where  usually  the  very  free  milling 

and    the    tailings    not    worth    cyaniding,    in 
places,    however,    in    which    c.-mvas   Btrs 
were  not  in  use,   tributors   used   to  exi 
mercury    and    L'old     from    the    tailin 
profit.     Where  the  ore  was  refractory  other 
methods  had  to  be  evolved.     Amalgamation 
has  held  its  own  in  use  partly  owing  to  the 
obvious  advantages  the  process  possesses. 
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First,  in  making  a  clean  separation  of  the 
gold  from  the  gangue  and  from  most 
sulphidi  ration. 

Secondly,  because  the  method  of  weighing 
the  daily  scrape  of  amalgam  gives  an 
approximate   estimate  grade  of  ore 

milled   for  that    period.      The    majorit 

ad  others  would  of 
course  add  a  third  and  fourth  and,  to  their 
mind,  in  advantages  thus. 

Third,  amalgamation  is  the  most  effi 
method  of  saving  the  greatest  pr<  portion  of 
'j(,\d  iu  the 

Fourth,    :  malgamai  i  I  be    cheaj 

metl:  the  tree  gold  in  Rand 

bankel   ore. 
I     will     now     endeavour     to     summarize 
inherenl      defects      oi      this      pp 
and  then  propose  alternative  methods.     The 
ical   fact<  rs  involved  for  separation  are 
the   specific  gravity  of  the  minerals  and  of 
medium    -these  are  gold,  say, 
19'0,   mercurj    136,    it        ;      I,   copper  8*5, 
iron  pyril  5,  quartz  2*6,  and  water  1. 

Gold  is  tough  and  malleable  and  in  the 
stamp  mill  and  even  in  the  tube  mill  escapes 
comminution    into    slime    in    a     wonderful 

I;    is  not   affected   ly    acids  or 
Mercury   is  a  liquid,     [n  c<  mbination  with 
'-''  Id   in  the  ores   in  the  righl    proportii  □   it 
forms  a  coherent  mass;  but   if  the  mercury 
is   in  '     I  rms    globules    which    are 

Bpherical,   and  tend  to  roll,  so    thai     it     is 
t    impossible   to  retain   them   i  a   any 
surface  and  the  narnirv  prevents  the  solu- 
Id  in  normal  time  in 
cyanid.-  \i-\     fcwo    spheres    of 

mercury  when  floured  can  have  only  one 
point  of  contact,  hence  thej  tend  never  to 
unite,  it  i!,,-  mercury  present  is  in  too 
Bmall  an  amount  in  the  amalgam,  a  most 
brittle  product  is  the  result . 

Amalgam  of  thi  tion,  hard  amal- 

gam,  is  always  present   on  plates.     It.   re- 
!  and  handling  alu  r,  a    leads    to   great 
and  sometimes  un  ( me  has 

only  to  refer  to  the  n  cent   discussion 
steaming  plates  and  the  references  mad.-  by 
several  members  and  by  Mr.  1 1 

tuate  idea  of  the  Btate  of  thinga 
that  exi  :  Not  <  nh  are  t  bese  two  dai 
ever  present,  but  bj  introducing  mercury, 
which  is  a  metal  liable  to  attack  by  various 
salts  found  in  the  ores,  the  danger  of  lot 
greatly  increased.  I  submit  therefore  the 
proposition  that  if  it  can  possibly  be  avoided 


the  introduction  of  mercury  should  on  scien- 
tific grounds  be  avoided.  It  is  only  the  safe- 
guard afforded  by  the  use  of  the  cyanide 
process  in  the  nulls  on  the  Rand  that  pre- 
y  large  losses  due  to  sickening  and 
flouring  of  mercury  in  the  tube  mills.  As 
already   pointed  out,    possibly  Rand 

and     certainly     elsewhere    large     i 
caused  by  the  escape  of  amalgam  and  mer- 
cury in  large  lumps  which  go  right  thj 
the  cyanide  plant.     In  tl  i  r  leading 

■anide   plant  of  the   Agnes   .Mine   at 
Barb.  \eral  ounces  of  such 

plainly  to  be  seen  on  a  recent 
Mines  not  employing  tube  mills  and  i 

depend  for    the    prevention    of 
losses  on   the  very  crudest  kind  >:    gravity 

titration  devices    known    as    i  malgam 
traps.     It  is  just  as  wicked  a  practice  to  put 
mercury  into  a  tube  mill,  as  it  is  to  put   it 
in  a  stamp  mill,  a  practice,   I  be!! 
discarded    on    the     Rand.       The    above-: 

i   an    ii.  t   I.-  v. ever  the  only 
or  the  gravest  objections  to  tl  I   this 

There  is  the  grave  objection   that 
under  the  circumstances  in  which  ma' 
t  be  mines  of  the  Rand  operate,  and  ow  i 
the  impossibilities  of  judging  by  u 
exactly    how    much    gold    is    on    the    plates; 
that  when  a  poor  month  occurs  and 
scraping,  or  extra  severe  steaming  i-  <  rdered 
from    "'those    in    authority."   the   m    ximum 
gold  saving  efficiency  of  the  pi  ;    be, 

and  is  often,  seriously    impaired.      We 
already  noted  as  a  grave  defect  of  the  pro- 

•  hat  in  starting  up  a  new  mill  i  r 
a  plate  after  scaling  returns  are  upset  for  a 
considerable  period,  and  no  doubt  i 
caused  owing  ti.  the  gold  savins  quality  of 
the  plates  m  I  being  properly  develi  ped.  ?et 
another  objection  arises  from  the  fact   that 
a  large  amount  of  money  is  locked  ap  and 
the  interest  on  the  money  is  1 
the  use  of  this  meth<  d.     <  >ne  ounce  ol 
ti,  the  squ  bof  plate  repres  losa 

of  a  large  Bum  oi  money  in  a  large  mill, 
when  our  metallui  U   us  that    amal- 

gamation  is  a   pi'.  '  >'.   be- 

cause it  costs  i  nl\  2d.  or  3d.  ;  they 

t    this   item   ami  ng 
expenditure.     Again,  amal 

in  the  mills  of  the  band  is  a  w  asteful, 
dirty  process  that  should  not  for  a  moment 
be    endured    if    a    substitute    for     it     can     be 

found.  One  has  only  to  ask-  where  the  tens 
of  thousands  nt  pounds  w<rth  of  gold  re- 
covered from  the  old  mill  sites  of  the  Rand 
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came  from  and  how  much  the  loss  of  interest 
and  cost  of  recovery  of  these  sums  can  be 
charged  against  the  employment  of  amal- 
gamation ? 

Further,  amalgamation  creates  a  number 
of  bye-products  requiring  treatment.  Amal- 
gam is  caught  in  sieves,  dies,  magnetics, 
screens  and  packing,  and  these  need  tedious 
and  expensive  treatment,  which  would  be 
unnecessary  if  the  gold  were  left  free. 

As  to  the  dirtiness  of  the  process  as 
practised  to-day  in  our  model  mills,  I  again 
draw  attention  to  the  remarks  of  Mr.  George 
and  others  in  the  recent  discussion  on  steam- 
ing plates.  J  also  quote  from  the  "  Star  "  of 
mber  29th,  1919.  Sworn  evidence  given 
in  a  very  sad  case  tried  at  Benoni.  "  Accused 
had  a  scraper  in  his  hand  and  then  got  down 
on  his  knees  underneath  the  plates.  He 
appeared  to  be  scraping  below.  Witness 
was  asked  to  explain  how  the  gold  amalgam 
was  on  the  ground.  Witness  said  accused's 
duty  is  to  scrape  the  table  plates  when  on 
afternoon  shift  and  dressing  them  on  night 
shift.  The  plates  are  brushed  first  with  a 
hard  broom  with  short  handle.  The  broom 
is  "  bumped  "  on  the  plates,  the  amalgam 
sticking  to  the  broom.  The  amalgam,  after 
being  bumped  on  the  plates  is  collected  with 
a  smooth  brush  into  a  dish.  The  hard  brush 
will  hold  from  one  to  four  ounces  of  amal- 
gam. In  knocking  the  amalgam  out  it  is 
easy  for  it  to  fall  on  the  ground.  Specks 
could  be  seen  all  over  the  place ;  but  in 
accused's  section  the  floor  was  saturated  with 
amalgam."  If  this  be  the  state  of  things  in 
one  of  the  big  mills  of  the  Eand  comment; 
is  needless. 

It  is  needless  for  me  to  comment  on  the 
danger  to  health  caused  by  the  use  and 
abuse  of  this  process.  The  discussion  on 
steaming  plates  has  emphasised  this. 

The  process  has  however  another  final  and 
fatal  objection.  It  is  an  immoral  process. 
Its  use  places  constant  temptation  in  the 
way  of  men  who  are  not  safeguarded  by 
status,  and  often  not  by  education  and  train- 
ing to  withstand  it.  I  have  had  a  feu- 
glimpses  behind  the  scenes  lately  and  "  I 
could  a  tale  unfold  to  make  your  flesh 
creep."  There  is  no  doubt  that  a  certain 
percentage  of  gold  often  does  not  find  its  way 
into  the  safe  of  the  Mill  Manager,  and  this 
eharge  places  a  heavy  debit  against  the  use 
of  the  process.  The  moral  consideration  how- 
ever outweighs  all  others ;  as  the  story  of 
manv   ruined   lives   shows,    and   weak   souls 


have  the  right  to  pray  "  lead  us  not  into 
temptation.  "  The  retort  to  all  this  of  course 
is  that  no  better  process  is  known  and  amal- 
gamation cannot  be  dispensed  with.  My 
reply  to  this  is  first,  that  in  many  instances 
the  process  has  been  dispensed  with  with 
great  success.  Second,  that  from  the  very 
nature  of  the  problem  it  is  obvious  that  it  is 
to  be  solved  by  the  application  of  the  sim- 
plest principles  of  wet  concentration.  Let  us 
note  first  that  according  to  the  authorities 
quoted  the  prime  essential  for  successful 
amalgamation  is  and  must  be  that  the  par- 
ticles of  sold  are  of  such  size  and  shape  i 
be  able  to  bring  their  superior  specific  gravity 
into  play  and  thus  come  in  contact  with  the 
mercury  surface  presented  to  +hem.  We 
have  noted  however  that  many  other  factors 
may  enter  in  and  prevent  amalgamation. 

With  concentration;  specific  gravity,  size 
and  shape  are  the  only  factors  that  count, 
adverse  chemical  factors  and  most  adverse 
mechanical  factors  are  eliminated,  and  if  a 
particle  of  gold  can  be  saved  by  amalgamation 
it  can  be  more  surely  and  more  easily  saved, 
given  suitable  apparatus,  by  means  of  wet 
concentration. 

TT'e£  concentration. — Particles  of  different 
specific  gravity  falling  freely  in  a  fluid  are 
separated  by  the  difference  of  their  velocities 
of  fall.  Rittinger's  equation  for  particles  of 
average     shape     is :      Velocity     of     fall     in 

water=  

where 


2-44    v/D 

of  particle 

for      the 

concerned  is 

For    gold 
quartz 
pyrite 
iron 


(sp.    g. — 1),    where   D=diameter 
The  velocity  (squared)  of  falling 
various     minerals     and     metals 
thus  :  — 


For 

I-'i  ) 
For 

i         !' 


and 

(S 


copper 

I>o  Sp. 


V2=5-9536 
V2=5'9536 
V2=5'9536 

V2=5-Do:;:i 
V2=5-9536 

jj— Equal   falling   ratios. 


X 

D 

1  L9-3    -1) 

X 

D 

(  2-6   -1) 

X 

D 

(   5-0   -1) 

X 

D 

i    7*86-1) 

X 

D 

5   -1) 

-S 


Sp.  g.  of  the  fluid,  i.e.,  1  in  water). 
It  is  thus  apparent  that  a  particle  of  gold 
will  have  the  same  falling  rate  ratio  as  that 
of  a  particle  of  quartz  11*2  times  its 
diameter,  or  of  pyrite  1-51  its  diameter. 
Where  the  liquid  is  denser  and  where  the 
settling  is  hindered,  as  in  a  thick  pulp  or 
in  a  rising  column  of  water,  these  differences 
are  accentuated.  Amalgamation  practice 
has  proved  that  under  the  conditions  exist- 
ing even  where  plates  are  placed  directly  in 
of  mills  crushing  as  coarse  as  30  mesh 
there  is  no  particle  of  gold  that  has  mass 
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enough  to  settle  in  v.  t  will  not 

jet  layers  of  the  -  atum 

og  over  the  plates.     Where  plates  are 

set    below    tube    mills    which    make    a    pulp 

of  this  appr<  composition. 

Say-40+   60  diam.  =001"      8*4% 
+   90diain.      O'Oo"     333 
+  200diam.      0-03"     46-3% 

2 liam.  12-0% 

It  is  highly  probable  thai  only  a  very  few 

grains  oi  pyrite  are  large  enough  to  compete 

Bottling  "  particles  of  gold 

in    the    pulp.       What   the  diameter  of  the 

■    particli  >ld   is   th  t  be 

called  slime  gold  has  never,   I  think,  been 

determined  by  experiment;  bui  anyone  who 

amount   of  panning  cannot   help 

wondered    al     the    exti 

tin.  n  bhe     particles    of    gold    which 

form    the   "  tails,"    and    at    the 
with  which  tlc\  ;  i  ifced  from  the  very 

mii.-f  be  or  galena, 

or  even  from  the  iron  6  mortar. 

It  is,   then,  obvious  that   any  gold   that 
can   reach   the   amalgamated    plate   can   be 
equally  well  Baved  by  means  ol  concentrat- 
ing  •  :  provided    these    are    properly 
r  i . !  >  t  i< ,  1 1  ^  under  which  they 
If  further  proof  •  tnple 
needed,   it    i^  to   be   found   in   th.' 
which    1    laid   before   this   Society 

I  have  referred  to  since.  In 
planl  all  ■•  er  the  world  amalgamation  has 
been  '  i  advantage.    Twenty 

.  when  the  mines  of  B 
Victoria,  were  working,  the  manager  of  the 
Llanberria    Mine    never    used    amalgamated 
plal  Tie-   qu  ntained    bui    little 

sulphides,   and   he   used   a    cast-iron    table, 

ntrallj  .  bo  thai  it  could  be  t  : 
into  a  concrete  pit  below  it .     Its  construc- 
tion is.  shown  in  the  accompanying  diagram, 

1  |        \ ;.  .   •  could   be   panned   from 

the  tailings  after  the  pulp  had  al       | 
over  blai  pul  in  to  recover  Borne 

Of      the      SUlph  there        Were        feV 

sulphide  particles  to  fill  up  the  eddies  and 

e  before  the  <_">1  1 
d  down  t.>  the  bottom  of  the  table,  and 
when    it    did    so   the    pulp    was   turned    off.    a 
little    clear    water   run    over,    and    the    plate 
tippi  d     I  ■  ■    concentred  ;equentlv 

amalgan  it'  d    in    a    I  pan. 

In  tie-  I;  ,  i :  Id  Fii  I 

land,  and  th<   <  '•  sterfield   Antimony  Mines  in 
Victoria,     tic      pulp     a  ntained     bo    much 

Sulphide  ore,   which   caused   sickeiiini;  of  the 

plate-,    that  entirely 


abandoned,   and  it   was  found,   as  might  be 
expected,  that  pas  □  unclassified  ore 

from  the  stamp  mill  over  Wilfley  tables,  it 
was  perfectly  easy  to  get  a  clean  streak 
of  gold  concentrate  off  the  table,  followed 
b}-  middling  of  sulphides  for  roasting  and 
other  treatment.  When,  however,  any 
mechanical  concentrator  is  employed  there 
is  a  risk  of  breakdown,  and  son 
devices  Buch  as  blankets  strokes  must  be 
installed  below.  In  the  proceedings 
of  this  Society  I  have  already  recorded 
•ices  of  how  effective  a  properly  de- 
signed  installation  of  canvas  tallies  can  be 
in  ravine  gold  thai  can  only  be  called  slime 
gold.  At  Johnson's  Reef  G.M.  Co.,  in 
Bendigo,   I   have  Been  ived  that 


st .  r i o n 

*lffU<>a.POC.«ttj 


PL*  •.-•-.-- 

SMOWIWt, 
DOWN  I -1     T»«i( 


Fig.    1. 
i  !as1    lien  Table  uaed  at   the   Llanbei  i       M 

.    ind  so  fine  that  when 
shaken  with  water  it  took  BeV(  ral  mini; 

The  besl  sur  any,  however, 

[d  of  average  fineness  is  a        I 

live    sand."    and    th"    only    problem    to 

olved   in  dispensing  with  amalgan 

plat     J    is    1        provide    such     a  at     a 

minimum  expense  and  supplemenl  it  when 
ssary  with  blanket,  corduroy  or  canvas 
tables   of   adequate    ana    within    the    - 
available.  nfronting    the 

i  metallurgisl  who  ■■  >uld  •  nd 
eliminate  amalgamation  Beparates  itsel 
three  heads: 

mines   having   plate-  still  in 
ii    front    of   the  stamps,    and 
plal  ing  tube  mills. 

<ond,    those    mines    equipped    entirely 

with   ante-tube  mill   plates   in  a   plal 

Thin],  unequipped  mine-  requiring  a  new 

plant. 
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Dealing  first  with  Xo.  1.  It  has  already 
been  proved  that  it  is  quite  possible  to  catch 
all  the  gold  liberated  from  the  semi-c 
crushing  of  stamps.  This  is,  I  believe,  now 
Deing  done  at  the  New  Goch  Mine  on  cordu- 
roy strips  laid  on  the  old  tables.  On  the 
Giant  Mine,  Ehodesia,  all  gold  was 
recovered  on  blanket  tables.  The 
ing  and  replacement  of  these,  however, 
involves  a  lot  of  unnecessary  labour,  and  an 
adaptation   of  one   of    the    devices    to    be 


suffers  from  the  defects  of  power  consump- 
tion and  wear  and  tear.  Other  prac- 
tical ways  remain  for  making  a  settlement 
and  separation  for  the  gold  ami  heavy  con- 
centrates. One  is  by  means  of  an  upward 
current  separator  and  the  other  is  by  stirring 
up  the  sand  by  a  small  vertical  downward 
water  or  air.  The  first  method  dilutes 
the  pulp  to  a  greater  degree  and  adds  to  the 
expense  of  re-elevation.  It  is,  however, 
possible,    by   properly   designing   the   appa- 


LQ w Efi_RORJJ_ON  TABLE 


TOP  PORTION  TABLE 
,    CCu6s 


E-'JLlI 


PLAN 


Fie.    2. 


Cast   Iron  Table  used  a<   the  Llanberris  Mine. 


described  would  save  all  the  free  gold  and 
possibly  some  pyrite  before  reaching  the 
tube  mills.  In  those  mills  that 
shaking  tables  erected  below  the  tubes,  I 
am  of  opinion  that  a  very  satisfactory  lied 
of  live  sand  could  be  obtained  by  placing 
a  number  of  quarter-inch  "  slats  "  (about 
three  inches  apart)  on  the  table  and  re- 
installing the  shaking  device.  The  results 
would  be  quite  as  satisfactory  as  in  amal- 
gamation practice,  especially  if  room  i 
be  found  also  for  a  few  feet  of  the  arrange- 
ment of  canvas  tables  elsewhere  described. 
(See  Proceedings  of  this  Society,  Vol  XL, 
p.     258.)        This     arrangement,     how- 


ratus,  to  extract  a  very  concentrated  gold, 
iron,  copper,  coarse  pyrite  product  from  the 
closely  sized  product  leaving  the  tube  nulls. 
The  other  method  uses  less  water,  hut  yields 
a  somewhat  more  bulky  product.  I  consider 
that  the  best  results  might  be  obtained  by 
combining  both  methods.  The  appa 
proposed  would  have  approximately  the 
same  width  as  the  present  amalgamating 
tables.  Preferably  it  should  increase  in  width 
<A.r  end,  and  as  less  room  would 
be  required  around  it,  it  could  be  made 
tims.  The  length  would  not  need  to  be 
ter  and  would  probably  be  less  than  pre- 
sent tables,  and  the  slope  would  be  probably 
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12  degi  i        top   portion  of  the  table 

would  be  about  12  inches  long,  and  dn 

compartn  ugitudin- 

allv  to  allow  of  control  of  the  water  supply. 

would   !       '  QgB  havi: 

face  of  two  feet   by  one  foot  each.      I 

would     I"  i     with    a     tightly-fitting 

bronzi  about  one    inch    thick.      This 

would  be  pierced  with  a  series  of  holes  about 

TVn-    dial  I     two   inches    apart 

the    table,    in    rows   one    inch    apart 

ble.         I  boles   would   be 

I  in  altera  -.     On  the  surface 

table  each   holi  p  inded  into  a 

cup-like     depressi<  □     about    one     inch     in 

diameter  and  aboul  one-quarter  inch  deep. 

Water  under  pn  supplied  to  each 

.!i   of   the    table   converting   the   holes 

into    SO    many    hydraulic  columns, 

cn<liiiLr  in   areas  of  "  boiling  sand  "   al 
tabic  surface.     The  pri 
give  the  grade  of  concentrate  required.  The 

table  arc 

to  b<  truction  and   Becurely 

I.      The   remainder  oi    the   table   would 

.ted  surface  with  corrugations 

havii  11  aboul      ae    and   a    half 

iu1  of  aboul  hall  the  heighl .     I 

the  troughs  i  corrugations  are  to  be 

arranged  small  tubes  ha\  in  about 

with    two    lateral    deliveries.     These 

would  be  fed  with  water  or  air  under 

slight  pressure  from  p  portable  brays 

arranged  in  such  a  wa  be  removable, 

but ,  w  hen  in  place,  to  render  access  b 

plate    impossible.  pipes   would   be 

arranged   about     1  in.    to    1  'in.    apart     and 

i    in    alternate    rows.      They    would 

keep    •  ind    and    concentrate    in    the 

.  lis     "  lively  "     and      present      an      ideal 

settling   Burface   for  the  gold   particles.      It 

1     be    found    advisable    to    draw    off    the 

bull;  of  the  coarse  gold  d  as 

it   lea\es  the  tube  mill  by  inserting  in  the 

launder   a    small    "  spitzluten  "    with    a    long 

lumn  of  quarter-inch  pip 
and    with  sing   column,   and   to 

deliver  the  concentrate  direct    to  a   l< 

\       ;  that      this      simple 

Id  thai 
•  day,   but    in  the  form  of  a 
ocentrate,  the  question  ai 
method   of  up    and    of 

obtaining   n  I         .  □   the 

tabli  isily  brushed  down  and 

I    with    bl  i     this 

I  oid\  be  done  in  the  i 
sible  officials  once  or  t  w  ic< 
l-bearing 


receptacles   until    it    is   removed    for   ti 
ment.     The  gold  is  not   in  a  form  making 
Two  or  three   -  methods 

arc  available  for  further  treatment. 
ing  on  the  power  and  room  available.     \ 
proportion  of  pyrite  it  is  wished  to  sa\ 
its  sulphur  value,  and  other  minor  factors, 
would     need     consideration.        A     con 
trating    table    of    the    Wilfley  type   would 
deal     with    all    the    concentrates    without 
further  trouble,  giving,  I  con- 

centrate    ready     I  cond,     a 

middling  of  cold,  iron  and  copper  particles. 
This   could    be   treated    by    the    mi 
remove    iron    and    by    acid    to   ren 
copper,    and    would    then   be  smelted    with 
No.   1.     Third,   tailing,   consisting  of  pyrite 
and   sand.        This  might   want    re-dree 
and    would    then   be   sold    for   its    gold 
sulphur    contents   or    cyanided.         Another 
method   of  separation    would    •  close 

sizing  of  the  concentrate  on  s 
60    and    '.'<i    mesh,    followed     by    hydraulic 
separation  Id  oi  ncentral 

hydraulic  concentrati  Le    with    s 

tube  rising  columns.  Anotl  1  would 

involve  the  use  ot  mercury  to  separate  the 
cold    in    a    barrel    or    pan.      This, 
should   seldom   be   recommended.      It    would 
take  up  unnecessary  space  at  this 
reply  to  •  :tione  that  will  be  brought 

against    these    schemes    on    I  re    of 

dilution  of   pulp,    ineffectiveni  .   and 

other    it>  m- 

I    am   of  opinion   thai    perhaps  the   final 
!'•  mi  the  substitui  mated  | 

will   take   will    be   ;i    table   with   removable 

and    having   B    porOUS   bottom    thi 
which    air  is   forced    to  keep   the   sand    and 
pyrite    lively. 

1  have  not  enumeral  tnies  and 

advantages    thai    would    follow    from    such 
a  chance  in  metallurgical  pracl  I      y  are 

self-evident.     The  only   reasons  they  have 
n.  t    :  en  the  inertia 

•    "i,  the  band  metallurgists'  pr 
achievement,  the  lack  of    practical    know* 
ledge  of  concentration   probli  i 
and  a  delusive  and  err  of  the 

real  costs  of  amalgan  industry. 

The       red       bain  rupl 

rht   on    the    Rand    on    this   subject    is 
shown  in  the  recent  annou  I        I  the 

Van  Ryn  I 
Ltd.,   hae   rec<  >mn  ended   I  hat .  because  the 

i     and     the 
i  was 
the    plate    area    50% 
in  the  mill  ! 
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Why  should  our  metallurgists  com- 
placently view  the  loss  of  the  sulphur 
content-  of  the  ore? 

Mr.  J.  M.  Neilli.A/.  I  would  like 

a    vote   of  thanks   to   Mr.    \Y 

tor  his  paper.     It  will  probably  cause  a  lot 

sy.     The    author    will    have    a 

reply  to  in  regard  to  a  number 

ts   made.     Tib  I    tic 

1     is    also     likely     to    be 

warrant'.",!    by    any 

pain.     Our    thing    that    strikes    me    is    the 

the  acknowledgmenl   of  a    tact 

ved  many  yi  I  think 

i,    as    the    Geologist    in    New 

nd,    who   observed,    and    Rossiter    W. 

cnond  in  America  who,  in  1870,  proved, 

that    small    particles    of    metallic    minerals 

had  to     attach     to     th< 

quantities   of    air    and,    therefore,    to    float. 

Any  scheme  that  would  employ  air  to  keep 

in  motion  a  volume  of  pulp,  no  matter  how 

shallow  it  may   be,   would  have  a  tendency 

to   float    the    metallic    particles    because    of 

their  lustrous   surfaces,    and   so   defeat   the 

object    the    author    has    in    view.        During 

1004  to   1909,   at  the  old  Jumpers   Mill,   I 

using    plates,    canvas    and   deflotaticn, 

with   the   result   that    71%    of  the   gold   was 

i    in  the  mill    as  against  about   51  > 

uslv  obtained.    A  paper  on  the  subject 

was  published   by   myself  in  1913,   entitled 

*This   -        ty's  Journal.   Vol.   13,  March,  1913,   pp. 
418-421. 


The  Recovery  of  Black  Sand  and  floating 
particles     of      Metallic      Minerals.."*       A 

perusal  <l  tin-,  as  well  as  of  other  papers 
and  extracts  that  have  appeared  in  the 
rial  from  time  to  time,  should  help  Mr. 
Weston  t - >  a  belief  that  other  workers  have 
had  thoughts  along  lines  similar,  it  □ 
advanced,  as  tint-;.'  for  which  I  new  ask 
you  to  thank  him. 

Mr.   John  Watson     (Member):     I    have 
much    pleasure    in    supporting   the 
thanks  to  the  auth<  r      Saving  been  out  of 
the   gold   industry   seme    Hi   months,    I    feel 
rather  diffident  about  discussing  a  paper  on 
this   subject.        When    I    first    came    to    the 
Rand    in    Ism;,    there    were    quite    a    I. 
frue  vanner  concentrators  running.       I  think 
they  mostly  have  been  scrapped  now;  but 
fur  some  of  the  ores  found  in  Rhodesia  and 
other   parts     .\    South    Africa   one   has    - 
Wilffey    and    other    concentrators     in 
The    daily    scrape    of    amalgam     gave    an 
immediate  return;  while  concentrate-  were 
shipped  in  some  cases  to  SwaJ 

We  have  had  papers  of  this  kind 
repeatedly  before  this  Society  since  the 
time  of  Mr.  Franklin  White,  and  the 
general  consensus  of  opinion  has  always 
use  of  the  amalgamated  plate 
is  the  most  convenient  way  of  catching 
some  60%  of  the  gold,  leaving  the  other 
40      for  the  cyanide  process. 

I  have  no  doubt  that  Mr.  Weston's  p 
is     one     which     will     evoke     considerable 
ussion 


MEANS    ADOPTED  ON   Till-:    NEW   GOCH  GOLD  MINK  FOB  REDUCING 
Till;  CONSUMPTION  OF  MERCURY. 


By  H.  J.  Lfe  (Member). 


1  have  been  ask  pare  a  few  notes 

on   tie-    methods    adopted    and    precautions 

combat  the  heavy  lo~<  of  mercury 

usually  associated  with  the  recovery  of  gold 

by  plat-  i  i    barrel  a1:  I  ion. 

It    may    be    int> 

•a,  for  the  year  pre<  eding  the 
adoption  of  the   system    under  review,   the 
mercury     wa-     0*10 

r  0-7  i  /.  per  oz. 

recovered.        The    total    cold 

■     by    aio  in,     over     twelve 

mom  62"5    ,     This  was  in  the  days 

wean   th      full  mill"  of  12'' 

mills    were    running,    and    the    product 


passed  over  88  amalgamated  copper  pi 
a   total   area  of  approximately   2,060  s<|.    ft. 
The    mill    plates    were    dri  -  ■  iy    eight 

hours  and  the  tube  mill  plates  every  four 
hours.  With  the  value  of  the  ore  under 
")  dwt.,  and  crushing  with  a   -  i   100 

mesh  25  if   will  !"■  readily  seen  that 

as   of  the 
requii 

A    considerable    amount  of  mercury 

ch    shitt    in    an    aborts 
to   !:  mill    plates   in   condition,   and 

even   then,  only   about    30      of  tl 
was  really  amalg 

■iry    was    from    the   mill    plates, 


I  in 
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and,    us   will    be   shown,   a    big   savinr; 
■.ally  removing  the  pit 
mill  and  introducing  ci  i  con- 

in   their  place.     To-day,    with   a 
lower  with    all    the     copper     p 

•   mill,  running 

with   a    '•  taJ   an 
540  -  j.    H  is  only  0*04  oz.  mer- 

id. 

'■nj. — Experi- 
have    i 
mine    tl 

23 

sq.  i\  N' 

doubl  it  would 

tie  oi  thi    • 

iderably  incn 

ily  lit'  v.    • 

I    nil- 
will    r< 
mill    tal 
i 
will   be  required.     Thi 

;i      Ion  liiaV      !>•' 

hut    fr.  find   the 

I  with  p; 

It 

lur<  >y 
14  I0d., 

cludi  tube 

mill  1  I    ■.'  ill    refer   lai 

our 

00  lb. 

with 

■ 

In 

■ 
anil    t 

and  It 

mill- 


rcury.      Except    with    a    . 
quantity  of  amalgam   in  a  small  ball   bill, 
i   would  n  te  running  with  i 

for   more    than   one    hour.      With    all 
a    as    mercury    I 
amalgamati 
should  bi 

on    an    instance    when 

with 
mercury,   the 
- 
■ 

. 

•  I 
of   which    22' 
mill  cone 

I 

■ 

r  ton   crush 

Alii: 

carried  on  with   12  plates  in  I  mill 

The  !■ 
reduced    I  d    the    nu 

I,    without    any    l< 

;  rule. 

■ 
i  if   mercury  tving   the   pi 
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clean-up  room,  without  materially  affecting 

the  mill  recovery.  Apart  from  th 
saving  in  mercury  (and  one  musl  also 
associate  a  certain  loss  of  gold  with  mer- 
cury), it  would  also  remove  any  tempta- 
tion to  theft,  except  in  the  clean-up  room. 
The  loss  of  mercury  would  then  be  reduced 
to  a  minimum,  while  there  would  also  be 
a  slight  loss  in  grinding  and  the  usual  2 
to  3  %  in  retorting,  certainly,  in  all,  not. 
e  than  O'Ol  oz.  per  I 

Mercurial  Poisoning. — Steaming  has  been 
dispensed  with  on  this  mine  altogether, 
without  in  any  way  reducing  the  maximum 
output  from  the  monthly  clean-up.  If  I 
may  venture  an  opinion  with  regard  to 
steaming  and  its  ill-effects,  I  certainly 
think,  and  I  have  heard  doctors  propound 
the  same  theory,  that  the  possibilities  of 
mercurial  poisoning  are  far  greater  in  the 
clean-up  room,  where  one  is  continually 
handling  mercury,  than  from  the  effects  of 
fumes  in  steaming  and  retort'ng.  Millmen 
generally  cannot  be  too  careful  when  clean- 
ing up  amalgam,  especially  if  suffering 
from  even  a  slight  abrasion  of  the  skin.  My 
advice  is  to  protect  the  skin  from  contact 
with   mercury   in   any   form. 

I  have  strayed  somewhat  from  the  sub- 
ject under  review,  but  there  are  so  many 
matters  which  have  some  bearing  on  the 
question   of  mercury. 

In  conclusion,  may  I  suggest  that  one 
of  the  richer  mines  should  take  up  the 
question  of  the  total  recovery  of  mill  gold 
bv  concentration  on  corduroy,  in  so  far  as 
the  stamp  and  tube  mill  recovery  is  con- 
cerned. 

Mr.  E.  M.  Weston   (Member  of  Council) : 

I  beg  to  propose  a  vote  of  thanks  to  the 
author  for  this  paper.  I  consider  it  a 
very   timely  one. 

Mr.  J.  M.  Neill  [Member) :        I    bi 

•id    that    vote    of    thanks.        The    only 

discussion    that    could    arise    here    would    be 

confined  to  the  point  that  flotation  does  take 

>.     This    affects    lustrous    gold    carrying 

mineral  to  such   an  extent  that  it  goes  into 

dim,'   circuit;   and,    therefore,    'I' 
tion    must    be     provided     for,     or    flotation 
entirely  adopted. 

The    cost    of    this    latter    proces 

present    too    high    to    warrant    our    serious 

deration. 

Some  years  ago,  on  Brakpan  Mines,   the 

stock  vat  for  Butters'  filter,  owing  to  lack 

of  slime,  was  run  empty  at  times,   and  the 


treated     gave     the     highest 

lie.     Talking   from   memory,   when   the 

residue    was    generally  0'15 

dwt.,  that  last  charge  went  up  to  about 
0.5    dwt.    residue;    so   there    were    pr 

pai  tides  of  gold  carrying  mineral  not 
amenable  to  plate  n  covery  or  cyanide 
treatment.      These    particl  probably 

floated  over  into  the  furthest  circuit  <  I 
plant,  and  there,  owing  to  slowness  of 
ement  and  loss  of  lustre,  sank,  and 
went  out  with  the  residue.  Because  this 
paper  is  along  correct  lines,  I  have  much 
pleasure  in  seconding  the  vote  of  thanks, 
at  the  same  time  expressing  my  belief 
that    the  copper  plates   mus  ined. 


XOTES    ON    DEFECTIVE    All;     IX 
DISUSED  RAISES  AXD  BACKSTOPES. 


By   C.   J.   Gray   (Member  of  Council). 


(Printed   in   Journal,    May,    1919.) 


REPLY    TO    DISCUSSION. 


Mr.  C.  J.  Gray  (Member  of  Council): 
I  wish  to  thank  these  who  have  pined  in 
the  discussion  on  my  paper,  both  for  the 
value  of  their  contributions  and  the  gentle- 
ness of  their  criticism.  To  Dr.  Irvine  I 
am  particularly  indebted,  despite  my  un- 
witting omission  to  acknowledge  his  prior 
reference  to  a  fatal  occurrence  of  black- 
damp  in  a  raise.  The  views  he  expressed 
are  in  harmony  with  mine,  but  he  may 
think  it  worth  while  to  consider  whether  or 
i!  it  pr  iportions  of  black  dam])  which  would 
insignificant  in  collieries  are  impor- 
tant on  the  Rand.     In  connection  with  his 

,    fire    damp,    Dr. 

Irvine    may   be   interested    in    I  that 

in  June,  1899,  a  native,  when  over 

ill    in    the    Xew   Campbell     Colliery     in 

Xatal,  was  asphyxiated   in  an  accumul 

damp  in  the  cavity  left  by  the  fall. 

Two    members    objected    to    use    of    the 
I,. mm    "  black    damp."      It    happens   that   I 
used  it  only  in  conm  ction    vit  h  readin 
Haldane's  tube,   which     is     graduated    for 

black    .lam)),    hut    I    do    n    I 

term  is  objectionable.  B  is  ;in  °'<1  an(l 
well-known  English  mining  term  for  which 
there  is  no  equivalent 

It  would  be  awkward  to  sneak  of  "  oxygen 
deficiency  "  flowing  or  filling  excavations, 
as  black  damp  d< 
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Air.  White  may  be  correct  in  consid< 

I    in  dis- 
used   raises    and  -    be   due   to 
pyrite,    bul    t  i    my    mind   the 
ttled.     Oxidation 
would    not    increase    the    n< 
C  02  p  (                                           m  oun  ts  f < 
iti  the  ai                   I  CO     would  n 
tate    into    raises.      One    would    think    thai 
ery  thin  layer  on  the 
side  i                       ild  be  ob\  iot  eye, 
and   thai   d<  i                              air  coul  I 

ipid   enough    I  n   air 

circulation   and   'I  It'   it    were   so 

rapid,  the  temperature  should  rise  sharply. 
I    rec  however,   that    if  cue.'  the  air 

in  a  raise,  through  oxygen  deficiency  or  heat 
i    by   oxi  ■  E   pyrite,    became 

markedly  lighter  than  the  air  al  its  entrance, 
circulation    would    aln  p,     and     thai 

alone  is  of  little  consequence  in 
ventilation.  The  matter  requires  further 
m\  esl  igal 

Mr.   Wo  dburn's  idea  thai  air  containing 
ii  may  have  risen  ml 
unlikelj  :1   in  the  par- 

ticular circun  The  places  examined 

arts  of  i  -  where 

variation  in  the  composition  of  the  air  cur- 
would  be  expecti  d. 
With    regard    to   Mr.    White'  3tion 

thai   sulphuretted  hydrogen  may  have  1 n 

I     t'ould    say    thai    there    was    no 
smell  of  it    in   the  plac       I    examined. 
Mr.    ( ihilton   considered     it     poss  bli 
u  deficiency   in  the  Wolhuter  accidenl 
ine.     1   would  remind  him 
that  ordinary  open  lights 

without     i  on,    and    that 

iiial;.  i .  ,|   the   pi  rcentage  of  CO 

tion  of  fire  damp. 
The  analyses,  and  the  fact  thai  the  accidenl 
occurred    in   a   raise,   sufficiently  di 

ilternative  su  thai   an  outburst 

use. 
()'i  I    to 

the  d  i  did  no1   seem  to  under 

clearlj    thai    I   did  nol   attribu!  aths 

for   i  ;    the 

when,    in   an   a!  -,.    1 

found  '  It  i  rally 

mla- 

ahould  !><• 

•i    when    ,  in.  |  ;in,| 

similar   places   in    Witwal 

and    "  Further    in  that 


disused    raises    and    backstopes     in     various 
mines  contained  lethal  quantities  of  carbon 
dioxide."     Evidently  it  was  poss 
understand   most  seriously.     I  wish   to 
that  I  have  no  reason  to  think  thi 
dioxide    ever  occurs    in    lethal   quantiti 

-  and  bac 
is   from   deficiency  oi   oxygen,   which, 
sumably,    entails    exc 
amount  <  t  carbon  dioxide  uall. 

aps   I   may  repi        '        paragraph  in 
the   |  ataining  my  main  conclue 

It   was  :  — 

i    the    foregoing    it    may    fairly    he 
concluded   that    frequently,    if   not    alv 

in  disused   n 
and   bad    '  Us  below  thai    in   normal 

air,    and    that    occasionally    it     bei 
low    that   lipids    will    not     burn,     and.     in 

us  cannot  live  in 
The  la  '  The 

observati<  fore,  emphasise  the 

that  mine  official- 

hon   dioxide    analyses   and   d<;  >ina- 

tions,     and    satisfy     themseh  the 

Bupply  is  every1  it.'" 


THE    SOLUBILITY    OF    GOLD    IN 
CYANIDE     SOLUTIONS 


By    II     \.   White   i  Membi  I     uncilV 


nted   in   Journal,  Jul 


REPLY    TO   DISCT'SSION. 

Mr.  H.  A.  While  <  Mi  mhcr  ncil): 

I   have   to  thank   the   contrib  this 

discussion    for   their   kind    remarks,    but    as 
no     disagreement      with     the     conclue 
arrived  at   was  expressed,  ii"  further  reply 
is  called  for.     That  bo  little  d  □  was 

ued    may    fairly    be    attribute 

paper  was  practically  I 

and  logical  <1 
m. 


II  VNGING    W  \I.I.    SUPPORT   ON     1  BB 
FAB    EAST    RAND 


1  \\  L    W.  M  \<  i  • 
(Printed   in    Journal, 


DIS<  D8SI0N. 
Mr.  C.  J.   Gray       Mi  m 

main    p  inch     I    wis       I        Iraw 

that      ver 

dl   in   the 
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particular  mine  being  dealt  with  ;  for  there 
is  no  general  rule  for  dealing  with  hanging 
wall  pressure  or  movement  which  will 
apply  to  all  conditions.  The  immediate 
hanging  wall  may  be  thick  and  solid,  or  it 
may  slab  off  in  thin  layers.  There  may  be 
a  mine  in  which  there  are  large  excavated 
areas  separated  by  large  or  small  unworked 
areas,  or  one  in  which  nearly  the  whole  of 
the  reef  is  taken  out.  There  are  also  great- 
variation.?  in  depth.  So,  although  one 
particular  method  may  be  very  suitable 
under  particular  conditions,  it  would  be  a 
grea;  mistake  to  assume  that  it  will  be 
suitable  elsewhere. 

There  is  one  point  in  connection  with 
pigsties  which  should  be  considered.  The 
ordinary  pigsty  allows  for  the  settlement  of 
the  hanging  wall  without  actually  breaking; 
but  the  amount  of  settlement  which  it  will 
allow  in  some  of  the  deeper  mines  is  so 
great  that  there  is  very  serious  shearing 
of  the  hanging  wall  along  the  face :  the 
result  in  some  cases  being  that  it  is 
impossible  to  continue  work,  and  the  stope 
is  lost.  In  order  to'  get  over  that  difficulty, 
managers  have  been  obliged  to  leave  pillars 
despite  their  dangers,  even  in  the  deepest 
mines  with  the  greatest  pressure,  recog- 
nising that  such  pillars  will  uphold  the 
hanging  only  temporarily  The  problem 
is  one  which  will  have  to  be  dealt  with. 
What  is  needed  is  an  otherwise  satisfactory 
pigsty  which  is  more  rigid  than  the 
ordinary  one ;  but  such  hars  not  yet  been 
designed.  If  it  were  possible  to  mix  sand 
with  the  stone  used  in  filling  the  uig&ty, 
greater  rigidity  would  be  obtained,  but 
sand  for  such  a  purpose  would  be  rather 
awkward  to  handle,  and.  so  far  as  I  know, 
has  not  been  used  on  the  "Rand. 


A  GENERAL  REVIEW  OF  THE  ECO- 
NOMIC RESULTS  ATTENDING  THE 
GOLD  AND  BASE  METAL  MINING  IN 
THE  PRETORIA  INSPECTORATE  DUR- 
ING THE  PERIOD  1904  TO  1914. 


By  Tudor  G.  Trevor  (Member). 


(Printed  in  Journal,   October,   1919). 


DISCUSSION. 

Mr.  A.  C.  Alcock,  Assistant  Chief  In- 
spector of  Taxes,  Somerset  House,  London 
(contributed):    I  submitted  Major  Trevor's 

paper    to    Dr.     Stamp,    who    comments    as 
follows  :  — 


It  is  an  exceedingly  clear  and  striking 
statement  of  facts  presented  in  a  way  that 
is  quite  new  to  me. 

With    regard    to   the    concluding    para- 
graphs relating  to  the   economic  principles 
involved  in  gold  production,  I  can  only  say 
that   I    agree    very    substantially    with    the 
suggestions  put  forward.     Gold,  of  course — 
apart    from    its   use   in   the    arts — has    very 
great    value,     because    it   is    so    suitable    a 
means  of  currency,  and  is  universally  recog- 
nised  as  such,   even  though  we  only  keep 
it  in  reserve  as  potential  currency.     Nobody 
knows  what  would  be  the  value  of  gold  in 
the  arts  if  the  whole   supply  were   thrown 
in  that  direction,  and  it  were  no  longer  used 
or     usable     as     currency,     but     it     would 
obviously   be   very  much   less,   and  a   great 
many  gold  mines  would  be  unprofitable  to 
work.     But  since  the  world  has  chosen  to 
value    gold    for   its    currency     uses,     Major 
Trevor's  contention  that  you  cannot  merely 
look  at  the  results  or  margin  of  profit  to  a 
particular    agent    in    the    production,    viz., 
the    -shareholder,     is     quite     right.         The 
industry  ought,  of  course,  to  pay  the  proper 
economic  reward  or  inducement  for  labour, 
superintendence,    pure    interest,     risk     and 
maintenance  of  capital.     Those  fluctuating 
rewards     beyond     this,     modem     economic 
teaching   says,    should   be  kept  to   a  mini- 
mum, and  profits  of  that  character,  under 
competitive  conditions,  are  temporary^  only. 
It   is   in    the    interests   of   the    whole    com- 
munity that  their  aggregate  amount  should 
be    as   small   as   possible,    and   they  should 
be  as  temporary  as  possible.     This  is  a  very 
hard  saying  to  business  men  and  those  who 
are  out  for  the  prizes  in  a  lottery  like  gold 
mining,   but  in  a  general  sense,  it  is  true. 
It  does  not  appear,  however,  that  iso  far  as 
South    Africa    is    concerned     there     is     on 
balance   any   such  profit,    and,   in  the  long, 
run.    the    whole   of    what   has     been     made 
would    be    required   to   keep    capital   flowing 
into  the   industry.      It  does  not  follow,   of 
course,  that  because  the  capitalist  has  lest 
the   State  has  lost:   it  has  got  the  product, 
and   is   the   richer  therefor,   but  if  the  loss 
of     the     capitalist     encroaches     upon     that 
reward    which    was    a    minimum    to   induce 
him    to    enter,    and    not    merely    upon    the 
uneconomic  surplus  of  lottery  gains,  then  the 
capitalist  will  bo  frightened  for  the  future, 
and    the    State    will   not    have    gained    in   a 
dynamic  sense  as  much  as  would  appear." 
I  may  say  that  Dr.   Stamp  is  one  of  the 
foremost  economic  thinkers  in  this  country. 
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returned  soldiers  as  prospectors,  I  am 
directed  to  state  that,  while  agreeing  that 
the  country  is  in  need  of  properly-trained 
prospectors,  this  Department  doubts  the 
practicability  of  employing  men  as  Govern- 
ment Prospectors,  as  contemplated  in  the 
resolution  of  the  Chemical,  Metallurgical 
and  Mining  Society  of  South  Africa. 

In  the  first  place,  as  the  Mining  and 
Land  Settlement  Laws  stand  to-day,  Gov- 
ernment Prospecting  Parties  would  be 
obliged  to  confine  their  work  to  unoccupied 

Crown  Lands. 

Secondly,  it  would  be  a  very  difficult, 
if  not  impossible  matter  to  exercise  the 
control  over  such  prospectors  which  would 
be  necessary  if  any  remuneration  were  paid 
by  the  Government. 

On  the  other  hand,  it  seems  quite 
feasible  to'  arrange  a  course  of  training  for 
returned  soldiers  as  independent  pros- 
pectors, and  this  suggestion  was  referred 
to  the  Principal  of  the  South  African 
School  of  Mines  and  Technology,  which  was 
thought  to  be  the  only  authority  which  could 
arrange  for  a  course  of  this  kind. 

In  this  connection  I  attach  a  copy  of 
a  Minute  by  the  Acting  Government  Mining 
Engineer,  from  which  you  will  see  that  a 
scheme  is  being  prepared  for  training  pros- 
pectors. 

An  independent  prospector  would  not 
be  confined  to  unoccupied  Crown  Land'-, 
inasmuch  as  it  is  always  open  to  him  to 
negotiate  with  the  surface  owners  of  land 
for  permission  to  prospect." 

The  Minute  attached  from  Major  V.  P. 
Swinburne,  the  Acting  Government  Mining 
Engineer,  dated  24th  December,  reads:  — 

"  Sir  Robert  Kotze  informs  me  that 
Professors  Young  and  Celliers  interview! -1 
him  recently  in  connection  with  this  ques- 
tion, and  that  they  are  preparing  a  scheme 
of  training  for  prospectors.  The  question 
is  one  that  concerns  wholly  the  School  of 
Mines  and  Technology,  and  as  this  Depart- 
ment has  no  jurisdiction  in  the  matter,  all 
that  can  be  done  is  to  bring  it  to  the  atten- 
tion of  the  University  Authorities.  This 
has  been  done,  and  General  Beves  might  be 
informed  accordingly.  The  School  is  in 
vacation  until  March  next  year,  so  that 
the  scheme  is  not  likely  to  take  practical 
shape  before  then." 

There  being  no  further  discussion,  the 
meeting  then  terminated. 


Obituaries. 


C.  D.  LESLIE. 
The  news  that  Mr.  ('.  D.  Leslie,  until 
recently  Consulting  Engineer  to  the 
Consolidated  Gold  Eields  of  South  Africa, 
had  lost  his  life  in  the  railway  accident 
to  the  Xatal  train  at  Sugar  Bush  Ji 
on  February  12th,  came  as  a  great  blow 
to  practically  the  whole  mining  com- 
munity of  the  Band.  It  was  a  tribute  to 
a  vivid  personality  that  no-  one  seemed 
able  to  accept  the  sad  fact :  it  was  as 
incredible  as  cruel.  It  was  only  a,  few 
months  since  he  had  relinquished  the 
arduous  post  that  he  had  filled  so 
capably  for  many  years,  and  had 
turned  with  characteristic  keenness 
to  tlie  development  of  his  farm. 
Already  private  professional  business  was 
drawing  him  into  new  mining  interests  and 
his  friends  had  never  seen  him  in  better 
health    and   spirits. 

Charles  Duff  Leslie,  born  1871,  was  the 
son  of  a  Scottish  landowner  of  Suddie, 
Boss-shire.  He  came  out  to  this  country, 
and  after  a  few  years  in  the  Civil  Service 
of  Xatal  came  to  the  Transvaal  and  at 
once  associated  himself  with  mining.  He 
soon  made  himself  a  master  of  his  pro- 
fession, and  his  sound  education,  fresh 
acquisitive  mind  and  the  varied  nature  of 
his  practical  experience  all  combined 
rapidly  to  place  him  in  the  front  rani 
mining  men. 

In  1906  when  he  took  over  the  manage- 
ment of  the  Simmer  and  Jack  it  was 
realised  that  a  new  force  was  making 
itself  felt  on  the  Band.  It  is  owing  to 
his  work  on  this  mine  that  he  is  entitled 
to  be  called  a  pioneer  in  the  matter  of 
greatly  reduced  working  costs.  He  intro- 
duced such  an  extraordinary  increase  in 
efficiency  and  so  organised  all  branches  of 
the  work  of  the  mine  as  later  on  gave  the 
low  grade  mines  a  new  lease  of  life. 
Within  a  year  of  his  coming  to  the  Simmer 
and  Jack  he  had  literally  worked  a 
revolution  on  the  property.  To  mention 
the  outstanding  features,  a  single  shift 
replaced  the  old  double  shift  without  loss 
of  tonnage. 

A  new  native  time-keeping  system, 
itself  a  masterpiece  in  the  art  of  mine 
management,  was  introduced,  and  with  a 
reduction  of  working  costs  to  a   half  there 
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Notes 


>    (1)    In    calculating    the    prices   of    fine    gold,    mint    par    has     been 
taken    as    equivalent     to     77/9    per     standard    oz.  (ft  fine). 

(2)  The    percentage    premium    on    mint    par    price    of    fine    gold-   is   equal 
to:-    ii79 x  (current    price    in    shillings    per    oz     of    fine    gold) -100. 

(3)  The    payable    limit    in    dwt.    of   fine    gold    per  ton   of  ore    milled    is 
equal     to:- 

23-56  x  (working    costs    in    shillings    per    ton    of    ore) 

100  +  (percentage     premium    on     mint    par    price   of    fine    gold) 
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Past-Presidents  (1898-0).  Before  the  outbreak 

of  the  Anglo-Boer  War,  Dr.  Loevy  identified 
himself  largely  with  the  interests  of  this 
Society,  and  his  strong  personality  was 
revealed  in  the  manner  he  controlled  the 
"  forceful  "  meetings  of  those  early  Jays. 
One  remembers  always  his  advice  to  those 
participating  in  discussions,  Suaviter  in 
modo,  fort  it  rr  in  re.  During  the  South 
African  War  he  left  for  Europe  and  prac- 
ised  first  in  Berlin,  then  at  Brussels  and 
latterly  in  Chili. 

He  was  a  keen  scientist  and  worthily 
upheld  the  honour  and  prestige  of  the 
Society  in  its  early  career. 

Dr.  Loevy  was  a  foundation  member  of 
the  Society,  and  largely  responsible  for  the 
issue  of  the  Society's  Journal,  the  first' 
number  of  which  appeared  in  February, 
1898.  He  was  the  responsible  editor  from 
that  date  until  September,  1899,  when  its 
publication  ceased  temporarily  until  May, 
1902. 

A.    lie  A.    J. 


Notices  and  Abstracts  of  Articles  and 
Papers. 

CHEMISTEY. 


Determination  of  Phosphorus  in  Iron  and 
Steel  containing  Vanadium. — "  The  methods  de- 
scribed below  require  the  following  solutions. 
Nitric  acid  for  titrating  :  35'4  cc.  of  nitric  acid 
(sp.  gr.  1-42)  diluted  to  4000  cc.  with  distilled 
water.  Sodium  hydroxide  solution  :  A  stock  solu- 
tion is  prepared  by  stirring  150  gm.  of  pure  sodium 
hydroxide  and  1  gm.  of  barium  hydroxide  with 
1000  cc.  water,  decanting  or  filtering  the  solution 
after  24  hours,  and  diluting  with  an  equal  volume 
of  water  ;  the  solution  for  titrating  is  prepared  by 
diluting  566  cc.  of  the  stock  solution  to  8000  cc. 
with  water.  Ferrous  sulphate  solution  :  55  gm.  of 
steel  (low  in  phosphorus  and  sulphur)  is  dissolved 
in  720  cc.  of  sulphuric  acid  (1  :  3),  a  little  water 
being  added  occasionally  to  prevent  salting  out  and 
the  liquid  heated  gently  but  not  boiled,  filtered, 
cooled,  and  diluted  to  1000  cc.  Potassium  per- 
manganate solution  :  50  gm.  in  1000  cc.  of  water. 
Nitrate  wash  :  8  gm.  of  potassium  nitrate  in  8000 
cc.  of  water.  Acid  wash  :  1024  cc.  of  nitric  acid 
(sp.  gr.  1-42)  diluted  to  8000  cc.  with  water. 
Faintly  ammoniacal  ammonium  molybdate  solu- 
tion :  Into  each  of  four  beakers  are  weighed  50 
gm.  of  ammonium  molybdate  and  50  gm.  of  am- 
monium nitrate,  to  which  40  cc.  of  ammonia  solu- 
tion (sp.  gr.  0'95)  is  added  ;  each  solution  is  dilut- 
ed to  700  cc.  with  water ;  then  heated  for  about  30 
minutes  with  occasional  stirring  until  all  the  salts 
are  in  solution.  The  contents  of  the  four  beakers 
are  united  in  a  large  bottle,  diluted  to  4000  cc. 
with  water,  left  overnight,  and  the  insoluble  mat- 
ter removed  by  filtration  through  double  15  cm. 
filter-papers  but  not  washed.  The  clear  solution 
thus  obtained  should  remain  clear  indefinitely. 


I.  Steel  containing  vanadium  up  to  2'6%. 
1'63  gr.  of  the  sample  is  dissolved  in  45  cc.  of 
nitric  acid  (sp.  gr.  ri3)  over  a  low  flame;  when 
the  solution  is  clear  and  brown  fumes  have  been 
expelled,  3  cc.  of  permanganate  solution  is  added 
and  the  liquid  boiled  for  3  minutes,  3  cc.  of  the 
ferrous  sulphate  solution  being  then  added  to  dis- 
solve the  precipitate  caused  by  excess  of  perman- 
ganate and  the  solution  boiled  until  brown 
fumes  disappear  ;  large  excess  of  ferrous  sulphate 
is  to  be  avoided.  After  addition  of  40—50  cc.  of 
concentrated  nitric  acid  (sp.  gr.  T42)  the  liquid  is 
brought  to  the  boil,  the  cover  and  sides  of  the 
beaker  being  then  rinsed  with  the  least  possible 
quantity  of  water  and  50  cc.  of  the  ammonium 
molybdate  solution  added.  The  whole  is  stirred 
vigorously  for  a  minute  or  two  and  left  overnight, 
after  which  it  is  decanted  through  a  7  cm.  filter- 
paper  with  a  little  paper  pulp  in  the  apex,  the  main 
precipitate  being  left  in  the  beaker.  Iron  is  re- 
moved by  washing  15  times  with  the  nitric  acid  wash 
and  the  main  precipitate  then  introduced  into  the 
filter  as  far  as  possible  with  the  aid  of  the  nitric 
acid  wash ;  about  2  cc.  of  the  latter  is  added  to  the 
beaker  and  adhering  particles  removed  with  a  rub- 
ber-tipped rod,  the  washings  being  caught  in  a 
separate  beaker.  The  precipitate  is  washed  15 
times  with  the  nitric  acid  wash  and  then  25  times 
with  the  potassium  nitrate  wash  or  until  the  out- 
side of  the  filter,  especially  along  the  double 
thickness,  has  no  sour  taste.  To  the  washed  pre- 
cipitate, in  3  150  cc.  beaker,  enough  of  the 
standard  sodium  hydroxide  solution  is  added  to 
cause  the  yellow  colour  of  the  precipitate  to  dis- 
appear on  macerating  the  paper  to  a  pulp  with  a 
rubber-tipped  rod.  The  volume  is  made  up  to 
about  30  cc.  with  water  and  a  drop  of  phenolph- 
thalein  added ;  this  should  produce  a  deep  red 
coloration,  otherwise  more  sodium  hydroxide  solu- 
tion is  needed.  The  liquid  is  then  titrated  back 
with  standard  nitric  acid  solution  until  the  pink 
colour  just  disappears.  The  difference  in  cc.  be- 
tween alkali  and  acid  solutions  multiplied  by  O'Ol 
gives  the  percentage  of  phosphorus  in  the  steel. 

II.  U.S.  standard  steels  and  pig-irons  to  which 
28%  of  vanadium  has  been  added;  also  ferrovanad- 
ium  containing  56'7%  vanadium.  0'5  gm.  of  steel 
and  0'5  gm.  vanadium  pentoxide  (56'14%  V)  are 
digested  in  a  250  cc.  porcelain  dish  with  a  mixture 
of  30  cc.  of  hydrochloric  acid  (sp.  gr.  1'20)  and 
30  cc.  of  nitric  acid  (sp.  gr.  T42)  for  about  an 
hour,  the  cover  being  rinsed  and  the  lia.uid  eva- 
porated to  dryness  with  100  cc.  of  nitric  acid  (sp. 
gr.  1'42).  The  residue  is  baked  for  5  minutes  at 
750°  in  an  electric  muffle  furnace,  the  oxides 
dissolved  in  35  cc.  of  concentrated  hydro- 
chloric acid,  the  liquid  evaporated  to  10  cc,  and, 
after  addition  of  50  cc.  of  nitric  acid  (sp.  gr. 
1"42),  again  to  10  cc,  and  then  heated  with  10 
cc  of  concentrated  nitric  acid  with  the  cover- 
glass  on  the  dish.  The  solution  is  filtered  by  suc- 
tion through  a  platinum  Gooch  crucible  with  a 
thin  pad  of  acid-washed  asbestos  which  is  after- 
wards washed  15  times  with  a  mixture  of  200  cc. 
of  nitric  acid  (sp.  gr.  T42)  100  cc.  of  water  and 
20  gm.  of  ferric  nitrate  [the  ferric  nitrate  is  made 
bv  dissolving  5  gm.  of  melting  bar  steel  low  in 
phosphorus  in  50  cc.  of  hydrochloric  acid  (1  :  1) 
and  evaporating  to  a  syrup  twice  with  50  cc  of 
nitric  acid  (sp.  gr.  T42)  each  time].  The  filtrate 
from  the  separated  vanadium  pentoxide  is  concen- 
trated to  10  cc.  in  a  150  cc.  beaker  and  the  second 
crop  of  vanadium  "  rust  "  filtered  off  as  before  ;  a 
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convenient,  on  account  of  its  instability,  and  is, 
moreover,   unnecessary. 

1.  The  absorption  of  sulphur  dioxide  from  gases 
containing  it,  by  means  of  caustic  soda,  is  a  very 
■asy  matter,  perfect  absorption  being  obtained  wk*. 
very    simple    apparatus. 

In  conclusion  it  may  be  pointed  out  that  the 
nut  Hod  arrived  at  in  this  paper  leads  to  very 
much  higher  results  for  sulphur  dioxide  in  gases 
than  are  given  by  absorption  in  caustic  soda  to 
which  no  glycerin  is  added."— Percy  Haller.-- 
Journ.  Hoc.  Chem.  Ind.,  March  15,  1919,  p.  56t. 
(J.   A.    W.) 


METALLURGY 


Corrosion  of  Metals. — "  The  authors  have 
studied  the  action  of  distilled  water  and  sea-water 
on  copper  and  zinc  in  some  detail,  and  conclude 
that  me  initial  action  is  a  process  ot  enemical 
oxidation  rather  than  electro-chemical  displace- 
ment. Metallic  zinc  is  normally  covered  with  a 
partially  protective  scale,  which  consists  largely 
of  oxiae  or  basic  carbonate.  Water  containing 
carbon  dioxide  can  attack  or  dissolve  the  oxidised 
layer,  and  zinc  can  then  be  found  in  solution  as  a 
slightly  soluble  bicarbonate.  The  attack  on  the 
scale  begins  at  certain  points,  and  a  true  metallic 
surface  is  exposed  to  the  action  of  the  water.  At 
such  places  a  peculiar  form  of  oxide  is  formed 
on  the  surface  of  the  metal.  Probably  this  oxide 
contains  zinc  peroxide,  and  catalyses  the  corrosion 
of  the  underlying  metal.  It  is  slightly  soluble 
and  passes  into  solution,  and  is  afterwards  largely 
precipitated  as  the  ordinary  hydroxide  and  carbon- 
ate. The  precipitated  hydroxide  has  a  distinctly 
protective  action  on  the  metal  beneath  it,  and  rein- 
forces the  original  scale  and  enables  it  to  resist 
the  action  of  carbon  dioxide.  The  action  is  thus 
localised.  In  the  presence  of  very  large  amounts 
of  carbon  dioxide,  as  for  instance,  when  the  water 
is  kept  saturated  by  bubbling  carbon  dioxide 
through  it,  the  products  of  corrosion  are  largely 
kept  in  solution  and  local  action  is  almost  entirely 
avoided,  though  the  total  amount  of  corrosion  that 
takes  place  is  increased.  When  metallic  copper 
free  from  oxide  is  immersed  in  water  a  lower  oxide 
Cu40  or  Cu20  is  immediately  formed  over  the  sur- 
face. This  may  become  further  oxidised  at  irre- 
gularly distributed  spots,  and  the  product  thus 
formed  does  not  protect  the  underlying  metal  from 
oxidation  to  the  same  extent  as  does  the  original 
tarnish  layer.  The  dark  oxidation  product  itself, 
which  is  probably  a  cupric  hydroxide  or  basic  car- 
bonate, tends  to  flake  off  the  metal,  probably  owing 
to  the  formation  of  bulky  oxidation  products 
beneath  it.  The  latter  are  porous,  and  apparently 
amorphous,  and  probably  act  catalytically  by  in- 
creasing the  rate  of  oxidation  of  the  underlying 
metal.  The  amorphous  oxide  is  slightly  soluble, 
but  it  is  finally  precipitated  from  solution  as  cry- 
stalline cuprite,  which  has  a  lower  solubility  than 
the  amorphous  oxide.  The  result  of  the  action 
ultimately  is  to  cause  shallow  pits  in  the  metal. 
Such  pits  are  much  less  important  than  in  the  case 
of  zinc.  Experiments  made  to  ascertain  the  effects 
of  coupling  together  electrodes  of  different  metals 
and  immersing  them  in  different  electrolytes  have 
led  to  the  view  that  the  effect  of  couples  in  some 
of  the  practical  problems  of  corrosion  has  been 
over-emphasised.  The  local  severe  pitting  at  or 
Vol.   X.,  p.   2G3. 


near  the  water-line  in  the  case  of  aluminium  and 
certain  light  alloys  when  immersed  in  distilled 
water  and  sea-water  is  considered  to  be  due  to  the 
presence  of  a  strongly  acid  salt.  The  nature  of 
the  action  of  distilled  water  on  70  :  30  brass  has 
been  studied  in  detail  by  means  of  the  microscope 
and  by  analytical  methods.  The  action  is  consid- 
ered to  be  the  chemical  oxidation  of  the  copper 
and  zinc,  and  the  partial  solution  of  the  oxidised 
products.  Most  of  the  zinc  passes  into  solution, 
in  the  presence  of  carbon  dioxide,  and  part  of  the 
copper,  the  remainder  of  both  metals  remaining  on 
the  surface  of  the  alloy  as  an  oxide  scale.  The 
scale  becomes  further  oxidised  and  altered  at  cer- 
tain spots  which  become  covered  with  thick  de- 
posits of  the  products  of  attack.  Such  deposits 
are  porous  and  allow,  and  probably  accelerate, 
local  attack  on  the  underlying  metal.  The  attack 
is  accompanied  by  re-deposition  of  copper  by  dis- 
placement of  the  zinc  either  electro-chemically  or 
otherwise,  and  precipitation  of  cuprite.  There  are 
signs  of  slight  local  dezincification  at  such  places, 
but  the  attack  over  the  general  surface  of  the  alloy 
is  complete  corrosion.  The  positions  at  which  local 
attack  and  pitting  take  place  are  not  determined 
by  the  variation  in  the  electrical  properties  of  the 
original  metal,  but  by  the  conditions  of  the  ex- 
periment. In  the  presence  of  dilute  acids,  such  as 
hydrochloric  and  sulphuric  local  action  of  the 
type  described  does  not  occur  since  there  is  little 
or  no  local  accumulation  of  oxidation  products. 
On  the  other  hand,  the  absence  of  carbon  dioxide 
retards  the  action.  The  action  of  sea-water  is 
considered  to  be  similar  in  type.  Local  pitting 
and  dezincification  are  due  to  the  accumulation  of 
the  products  of  corrosion.  The  rate  of  corrosion 
is  much  greater  than  that  in  distilled  water,  and 
does  not  fall  off  so  rapidly  with  time.  At  the 
ordinary  temperature  there  is  less  tendency  to 
local  dezincification.  Different  batches  of  con- 
denser tubes  of  70  :  30  brass  have  been  found  to 
possess  surface  layers  differing  in  behaviour  from 
the  underlying  metals  towards  corrosive  agents.  It 
may  become  possible  to  adapt  the  surface  layer 
to  the  conditions  under  which  the  tubes  will  be 
used.  Local  action  initiated  in  condenser  tubes 
by  such  bodies  as  clinker  and  coke  is  associated 
with  the  accumulation  of  products  of  corrosion  and 
may  be  largely  assisted  by  them.  It  is  usually 
characterised  by  intercrystalline  oxidation. 
Acidified  water  (5  to  10  parts  of  acid  in  100,000 
of  water)  produces  accelerated  corrosion  and  alters 
the  type  of  action.  Admiralty  condenser  tubes 
(Cu  70,  Zn  29,  Sn  1)  are  decidedly  more  resistant 
than  70  :  30  brass  to  the  action  of  dilute  acids. 
As  regards  the  practical  problem  of  protecting 
condenser  tubes  from  corrosion,  the  authors  con- 
sider that  no  one  single  remedy  is  likely  to  be 
found  effective  for  all  the  different  kinds  of  attack 
which  occur  in  practice.  The  nature  of  the  tubes 
used  and  the  protective  measures  chosen  should 
be  dependent  on  the  particular  set  of  conditions. 
A  list  is  given  of  the  characteristics  which  the 
cooling  water  should  possess,  and  the  chief  causes 
of  corrosion  are  tabulated  with  notes  as  to  their 
action,  together  with  suggested  remedies.  The 
effect  of  the  presence  of  scale  on  the  rate  of  corro- 
sion is  considered  to  be  of  great  importance,  and 
of  substances  commonly  occurring  in  scale,  cal- 
cium carbonate  is  one  of  the  most  important.  This 
compound    may    exert    almost    any    kind    of    effect, 
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according    to    its    physical    condition,    from    a   con- 
tion   to  a   Beriona  attack. 
t    the    working   of    the    Cumberland 
r.S.I     [.,  1916,  51)  at  a  power  station  near 
Brighton    have   shown    that,    under    the    conditions 
ling,    a    prolonged    life    of   the    tubes    is    e.i- 
provided  thai  the  process  is  applied  to  new 
The  authors  considei  that  the  thin  uniform 
which  is  maintained  on  the  tubes  by  the  pro- 
cess,  is  an   important  factor   in   preventing  serious 

hi.     One  of  the  important    functions 
scale   is  to   prevent    contact   between  the  tube  and 
1 9    and    prodm  ts    of    coi  rosion  ;    in 
.i«l. lit  ion,  it  retard  -.  but  d  entirely  pro  i  a\ . 

the  general  oxidation  of  the  tube.     Other  possible 
methods   of   protection   are   briefly   considered.   and 
.1    preliminary   account   is   given  of  a   pre-ozidising 
•  f    reducing    t  '•  ■<      orrosion." — 

i ;.    h     Bi  ad   O.    F.    M  i  dson.     Inst,    of 

\h  inl  .   Mai.    1919,-    Journ.   s'"c.  Chem.   I  ml  . 
30,    1919,   p.    258a.      i.I     A.    W 


VOLATILIBATION    01    GOLD.-   "    Sir    Thomas    Kirke 
D.8c,    \  I.'  8  M.,  has  placed   before  tlie  In- 
stitution  of    Mining    and     Metallurgy    the  follow- 
ing conclusions,  suit  of  numei 
ment8  : — 

1     True    volatilisation   of   gold  is  so  small 
be    negligible     at    the    temperatures     of    industrial 
melting  furnaces,  say,   1,000°  to  1,300°.     It  is  dif- 
ficult   to    mi  ith    accuracy    the    infinitesimal 
amounts  volatilised  at   these  temperatures. 

2.    Probably   the   nature  of   the  atmosphere,   pro 

vided  that   it    is  maintained  unchanged,   Las  no  ef- 

ii   volatilisation.     Even   in   a   strong  draught, 

the   amount    volatilised    remains  exceedingly   snail. 

:\.  Certain  <_:< >1 « I  alloys  when  molten  take  up  cxy 
gen  from  atmospheres  containing  it  and  will 
vard      pirt  oi  in  a  reducing  atmosphere 

until    the    ox)  fen    has    been    removed.       Similarly, 
)]\  drogen,  and,   in  a  le      d  li  bon   'non  txide, 

eluded  by  such  molten  alloys,  and  the  metal 
then  spirts  in  an  oxidising  atmosphere  In  spirt- 
ing, showers  of  globules  of  the  alloys  of  all  sizes 
are   thrown    op,   and    the    smallei  lecially 

mi  (iiiiii   mm.   in  diameter,  are  car- 
iway    by    any    draught,    however    slight,   and 
are  diffii  all  er.      They  can  be  collected  bj 

such  a  Alter  as  cotton   wool. 

4.  The  action  is  observable  in  all  the  alloys  of 
gold  with  silver  "i  copper.  Even  parted  gold 
containing  one  pari   per  1,000  of  silver  it  affected, 

h     to     B     fai      Ll  than     Coinage     alloys, 

sold,  silver,  parting  alloys,  and   similar  materials, 
Fine  silver  and   its  alloys   with   coppei    also  spirl 

I 

6.    It    is   this   action    which  e    unrecov 

ered    loi  es    in    melting    such    alloys    in    crucibles. 
without     a     cover     i  '/'/<•      Engineering 

l!<  vii  w,  l.'.th  April.  1919,  p.   289,     (J.  J.    R.  S.) 


Ml  si  KI.I.WI 


l'.i  i  i    1  »ri  ssino.         i  belting  i  an  be  made 

t.i  transmit  the  nia\iniiiin  of  power  when  careful 
attention  is  paid  to  its  condition.  The  driving 
face  of  the  belt  should  be.  kept  in  ••'  clammy  or 
mastic  state  bj  applying  a  good  coating  of 
reliable  belt  dressing  at  intervals  of  about  eight- 
weeks.      The    dressing    should    he    made    up    of    fish 

oils     and    animal     fat    to    a     consistency     ol 
ointment,  spread  over  l»>th  sides  of  the  belt   with 


we  brush  like  a  shoe  brush.  A  belt  attended 
to  in  this  way  will  run  much  slacker  than  a  dry 
belt  will  do,  and  the  pulling  side  will  hug  and 
suck  to  the  pulleys,  while  lifting  the  load  without 
Blip.      fhere    will    be    no    I  >\ver  from   over- 

toading  bearings;  a  dressing  of  this  sort  keeps  the 
leather    Fresh    and    prevents   the    atmosphere    from 

trating    into    and    diving    the    natural    sap    out 

of   the   leather   while  preserving   its  life   for  many 

Mineral  or   vegetable  oils  should   nev< 

Castor    oil    dressing    soon    causes   leather    to 

perish   and    lot.      Boiled   linseed   oil   makes  a   capital 

ing  for  cotton  belting;  it  soon  oxidises  and 
gives  the  cotton  belt  an  elastic  gummy  driving 
face."  H.  R.  Ki..\ir. — Engineer's  Year  Book, 
1916,    p.    0.3:5.     (W.    A.    C.) 


Industrial    Explosives.— Dsvelopmcnt    of    lu- 
gs     LNVESTiaATIONtJ     \m>     K.\m:iMi.Mv — .Mr. 

E.   A.   Mann,  F.I.C.,  chief  Government   Inspector 

I.    pi  □     Western    Australia,    and    Mi.     T. 

N.    Kerton,   also   an    Inspector   of    Explosives,   are 

the  authors  of  s   report  on  the  above  subject  that 

iblished     bj     the      Department     of     Mines, 

Western    Australia. 

It   is  stated   that   the  concern  of  a  Government 

ii  pector    of     Explosives    is    to    see     thai     any 

explosive    is    reasonably      sale      to     manufacture, 

transport    and    store,   and    that    proper   precautions 

observed    in    such    manufacture,    carriage     and 

The    inspectors'    control    ceases    as 
e  explosive  actually   passes  into  consumpf 

be   has  nothing   to  do   with   its   suitability   for  use. 

It   is  true  that  at  this  point  Government  control 

is     taken     up     and     continued     to     some     extent     by 
of    Mines,    but    generally    speaking    their 

supervision  applies  rather  to  the  conditions  under 
which  an  explosive  is  to  be  used  than  to  the 
quality  or  efficiency  of  the  explosive  itself 
One  notable  exception  is  to  be  found  in  the 
of  Permitted  Explosives  for  Coal  Minis, 
which  have  to  pass  very  severe  tests  with  n 
to  their  practical  ef]  in   be   used 

in    colliery    operations.      Even    here,    however,    the 
technical    examination    is    applied    at   a    preliminary 
Btage,   prior   t . >   the   registration   of   the   explosive; 
practical   authority  of   the   inspector  dues   not, 
rule,    extend    much    bej I    this    m 

The  enquiries  recorded   in  the  report   have  hen 
with   the  object    uf  ascertaining   the   nature 

and     extent     of     the     control     that     is     possible,     ami 

of  the  points  regarding  explosives  that  have 

cine   nnder  tl bservation   of   the  authors  from 

time   to  time  are   recorded 

In    describing    the    meaning   of    "  Safety    ill    I 
it     is    said    that     an    explosive    might    be    exuding    or 

possess    other    physical    characteristics    (the    result 
either   of    imperfeel    manu  or  of   deteriora- 

tion)   which    would    render    it    unsafe    to    put    in    the 
ol    minei  -    foi    use   in    bon  holes,      lint    this 
is    not    tie'    only    sense    in    which    an    explosive    may 

be   considered   as   unsafe   for  use.     The   explosive 
be  of  such  a  character  that,  although  in  out 

appearance    it    present    nothing   abnormal,    yet 
when    used    i  ■      blasting    it    may    be    undesirable    for 

of  the  three  follow  ing   reasons 
(1)  It    is   inefficienl  it    performs  a   poor 

proportion  of  work   compared  with  the  same 
quantity  of  explosive   in   first  rate  order 
i-  an    undu  tion    "f    noxious 

i. ••!  i.illv  these   representing   the  pro 
of    incomplete,    or    slow    combustion, 
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such   as   carbon   monoxide   and    nitric   oxides. 

(3)  Its  explosion  may  be  so  incomplete  as  to 
leave  unexploded  portions,  or  "  butts  "  in 
the    bottom    of    the    hole. 

Insensitiveness. — The  general  conclusion  arrived 
at  is  that  explosives  originally  in  hrst-elass  order, 
upon  storage  under  conditions  existing  in  Western 
Australia,  undergo  some  progressive  change,  which 
gives  rise  to  marked  insensitiveness  in  ttie  course 
of  time.  Although  the  actual  causes  of  this 
insensitiveness  are  still  obscure,  there  are  certain 
data  to  indicate  that  it  is  due  to  some  molecular 
change  in  the  nitro-cotton  constituents  of  the 
explosive. 

The  investigations  have  been  applied  only  to 
explosives  of  the  nitro-glycerine  class  commonly 
used  upon  the  goldfields  in  the  State,  comprising 
blasting  gelatine,  gelatine  dynamite,   and  gelignite. 

In  every  text-book  on  explosives  are  to  be 
found  methods  devised  for  determining  the  force 
developed  by  an  explosive,  but  it  is  common  to 
find  a  certain  amount  of  looseness  of  language  in 
reference  to  this  subject.  The  terms  "  force  " 
and  "  power  "  have  frequently  been  used  as  if 
they  were  interchangeable  terms,  but  this  is  not 
correct. 

The    true    definition    of    power    is    contained    in 

the  equation   P    =  -j-j-  where  P   equals   the  power, 

F  the  force  or  energy  evolved,  and  T  the  time 
taken  in  its  evolution. 

Of  two  explosives  capable  of  developing  the 
same  amount  of  energy,  that  which  can  develop 
the  energy  most  rapidly  is  the  one  which  will 
possess    the   most    power. 

Hence  considerable  study  has  been  devoted  to 
determining  the  velocity  of  detonation  of  explosives 
under  different  conditions  and  the  enquiries  re- 
corded are  based  very  largely  upon  the  applica- 
tion  of    such   methods. 

The  two  principal  means  of  experimentation 
that  have  been  applied  to  the  determination  of 
velocity  of  detonation,  viz.,  that  known  as  Alette- 
gang's  Recorder  and  the  D'Autriche  method,  are 
referred  to.  On  account  of  its  greater  ease  of 
application,  the  latter  method  has  been  adopted 
in  the  Western  State,  and  the  authors  describe  the 
method  in   detail. 

The  determinations  of  the  velocity  of  detona- 
tion of  explosion  by  the  above  method  have  been 
accompanied   by   other   inquiries  : — 

(a)  As  far  as  possible  exact  information  has 
been  collected  as  to  the  actual  behaviour 
of  the  explosive  under  working  conditions, 
either  by  reports  obtained  from  unnage^s 
of  mines  or  bv  tests  conducted  personalis- 
underground,  and  some  very  interesting  and 
valuable    data    have   thus    been    obtained. 

(b)  The  oxygen  balance  of  the  explosives  as 
determined  by  chemical  analysis  has  always 
been  kept  in  mind,  and,  so  far  as  possible, 
the  results  of  theoretical  calculations  have 
been  confirmed  by  sampling  and  analysing 
the  gases  formed   under  working  conditions. 

In  carrying  out  the  underground  tests  an 
endeavour  has  been  made  to  see  what  relationship, 
if  any,  exists  between  the  working  efficiency,  the 
chemical  composition,  and  the  velocity  of  the 
explosive. 

The  influence  of  the  phvsical  condition  of  the 
explosive    (sqch    as    the    nature    of    the    incorpora- 


tion of  its  ingredients  and  its  moisture  content) 
has    also    been    observed. 

In  this  way  explosives  which  have  come  under 
notice  under  a  variety  of  conditions  have  been 
has  been  obtained,  tending  towards  the  forma- 
tion of  fairly  definite  conclusions  bearing  upon 
the    practical    control    of    explosives. 

Such  a  large  number  of  tests  have  now  been 
carried  out  that  it  would  be  impossible  to  pre- 
sent them  all  ;  but  every  instance  has  been  amply 
conlirmed.  The  extraordinary  degree  of  insen- 
sitiveness to  which  some  explosives  can  attain 
would  appear  to  be  almost  incredible,  and  some 
of  the  instances  quoted  have  never  before  been 
recorded,  and  they  constitute  records  of  great 
practical    value. 

One  of  the  instances  referred  to  is  described 
as   follows  : — 

In  November,  1913,  in  consequence  of  a  com- 
plaint as  to  the  inertness  of  certain  stocks  of 
gelignite  on  the  Murchison  goldfields,  samples 
were  obtained  and  examined.  This  explosive, 
which  had  been  manufactured  in  1910-11,  was 
tested  by  firing  a  column  about  lOin.  long  (4  plugs) 
by  means  of   a   No.    6  electric  detonator. 

The  first  two  plugs  exploded  and  the  third  was 
half-exploded  and  half-shattered,  while  the  fourth 
remained   unaffected. 

Samples  of  explosive  of  the  same  manufacture 
remaining  in  the  coastal  magazine  at  Fremantle 
were  taken  and  similarly  tested,  with  the  same 
result. 

Samples  from  a  shipment  of  gelignite  made  by 
the  same  firm,  but  recently  arrived  in  the  State, 
when    similarly    tested,    exploded    completely. 

The  density  of  the  inert  explosives  was  found 
to  vary  from  1.697  to  1.70,  while  that  of  the  active 
gelignite    was    1.61. 

The  inert  explosives  were  further  tested  by 
confining  ten  plugs  in  a  galvanised  iron  tube  and 
firing  as  before.  A  portion  only  of  the  column 
of  explosive  detonated,  as  shown  by  the  rending 
of  a  portion  only  of  the  tube,  while  the  remainder 
ignited    and   burnt   away. 

Five  instances  of  experience  with  inert 
explosives  are  given  and  the  descriptions  of  the 
phenomena  observed  are  amply  illustrated  with 
photographs. 

Influence,  of  Sodium  Nitrate. — The  regulations 
governing  the  authorisation  of  explosives  in  West 
Australia  do  not  permit  of  the  use  of  sodium 
nitrate  as  an  ingredient  of  nitro-glycerine  com- 
pounds imported  into  the  State.  Owing  to  the 
conditions  arising  out  of  the  war,  the  embargo 
upon  the  use  of  sodium  nitrate  had  to  be  sus- 
pended temporarily,  and  for  some  time  past 
praeticallv  all  the  explosives  imported  there  have 
been  made  with  sodium  nitrate  replacing  the 
ordinary   saltpetre. 

As  regards  the  development  of  inertness, 
special  attention  has  been  given  to  these 
sodium  nitrate  mixtures  to  ascertain  whether 
the  alteration  of  ingredients  had  any  effect- 
wit1!  regard  to  this  physical  property.  The 
general  conclusion  arrived  at  has  been  that 
sodium  nitrate  explosives  are  apt  to  develop 
inertness  in  a  shorter  time  than  those  manu- 
factured from  potassium  nitrate',  but  some  diffi- 
culty has  been  experienced  in  getting  sufficient 
instances  of  conclusive  comparisons  owing  to  th0 
inability  to  obtain  samples  of  potassium  nitrate 
explosives. 
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An    interesting    series   .  ;  ras    carried    out 

"ii   the   mine*   at    Kalgoorlie,   in   which   an  atl 
made    to   correlate    the    effii  i<  m  j    of    ti 
plosives     with    its    chemical    composition    and    its 
velocity    of    detonation.         Eight    different    L<  I 
explosives  were  tested,  and  tables  give  a  summary 
"f   the  data  obtained. 
Some  interesting  experiments  are  described  that 
ied   onl    by    Messrs.    Nobel    and    Co.    to 
the   accorac]    of   the  open    D'Autriche  method 
as    a    means    of    judging    the     behaviour     oi 
'•■illusive  in  actual   pra<  tice. 

In    referring    to    the    practice    that    has    become 
general    on    the    mining    fields   of    the     State,     bo 
employ    detonators    of    increased    power    to    avoid 
ploded  remainders  in   bore  boles,  and  whereas 
•  a   No.   6  detonatoi  idered 

Sufficient      for     all      purposes,     Nd.     7    and     No.     8 
detonators   are    now    generally    used. 

It  i  tated  that  it  was  therefore  thought 
advisable  to  ascertain  what  effed  would  bo 
"1""'  Hh-  D'Autriche  test  if,  instead 
of  the  No.  (j  detonator  prescribed,  N< 
No.  *  detonators  were  employed  both  for  the 
original  impulse  and  also  upon  the  extremities  of 
the     I    \  T     fuse. 

■'    ia   interesting   to   note  that,   although   a  con- 
tiderable   number  of  comparative   testa  have  been 

made,   '"   no  instance  has   it   1 n   found  that   the 

velocity   of   detonation    has   been   modified    I- 

;    'I"'   more  powerful   detonator  and,  acrord- 
ingly,   No.  6  detonators  are  now  need  throughout. 

Causa    of    If  rim         While    the    investigations 
which    were    begun    in   the   laboratory   some 
ago  with  a   view  to  throwing   light  on   the 
of    this    inertness   are    amongal    the    investigations 

Which     have-     had     to     he     suspended     on     BCCOUnt     of 

the  war.  the  results  obtained  up  to  a  certain  point 

B,     and     while     there     is     a     d(     il 

forward     definite     con 
elusion!   hi  •■!  "i;   these  experiments,   it    is  thought 
bis    t.,    gj  t..    the    in 

•I.  in  tie-  hope  that  a  ■  mount 

i ...w    being    con- 
ducted   in    vari  of    the   world,    other    d  ll  i 
may  have   been   accumulated   which   would   supple 
ment                       and    render   their    interpret   I 
concln 

In  t he  i  i  |   numbei  <>f  experiments 

■  ondui  ted    on    samples    of    nitr tton 

■■I    in   the   manufacture  of  explosives)   dissolved 
in  amy]   acetate.     The.se  solutions   were   aubji 
to    the    influent  .1    temperature    and     the 

changt  m    the    solutions    carefully 

detei  muled.     Ma,  i  ,.,i   ,  bangea   were  obst 
after   twelve   hours'    incubation   at    inn  deg.    C.    it 
found    that    the    solution    had    attained    nearly 
ity  ai   the  solvent.     The  indication 
of    marked    molecular     change    thu 

•ied    by    similar    subjection   of    dry    mtro  cotton 

to  at  C.  for  fifty  ] 

when    it     was    found    that     tl ptical     rot  itioi 

the  refi  tn  tjve  index   h  id  both  been  ini  rt  i  ed  while 
the    viscosity    had    decreased         The     nitro-cotton 

the  fcmyl  acetate  solution 
incubation  for  twelve  hours  was  rapidly  and 
pletely    soluble    in   alcohol    and    formed    i     -el    on 

spontaneous  b\  i ration,   but    at  the  t 

incubation    no   such   gel   could    1 btained 

No  change  had  taken  plat  e  in  the  n  I 
of   the  cotton. 

Tn    the   second    place,    it    was   shown    by   pxperi 
ment   that  the  prescme  of  nitro-glycerine   il 


a    solution    of    nitro-cotton    was    without    influence 
npon  the  \  iscosity  1 1 

In    the    third    place,    gelignite,    after    incul 
for  :;i  days  at  a  temperature  of  100  deg.   V  . 

indications    of    a    similar    molecular   chai 
explo  i    bracted     with    ethyl    acetate     t" 

•  •    nitro-cotton    and    nitro-glycerine,   and    the 
-ity  of  the  solution   was  determined.     It  was 
shown    by    comparable     tests     before     and     after 
incubation  that    the  viscosity  ktly   reduced 

as  the  result  of  exposure  to  the  above  temperature, 

and   as  it   had   been  already  shown  that   the  pn 

of  nitro-glycerine  in  such  a  solution  did  not 

the    viscosity,    this   change   must    he   attributed   to 

a  molecular  variation  in  the  nitro-cotton. 

In     connection     with     this     same     branch     of     the 
enquiry,  the  velocity  of  detonation  of  tl.. 

determined   before  ami   after   incubation,   and 

a     typical     case    may     he    quoted     in    which     it 

shown    that    an    explosive     giving    a    velocity    of 

detonation    hy   the    D'Autiiche   method    of    2483    m    I 

before  incubation,   after  :u    days'  exposure   I 

deg.    I'.,    gave    a    velocity    of    detonation    of    1600 

m/s    only 

It    is   difficult,   therefore,   to   avoid    the    impression 
that    the   fall    in    velocity   of   detonation    i- 
with    a    molecular   change    in    the   cotton,   and   that 
this    molecular   change   can    he    produced    hy    tem- 
peratures   as    low    as    loo    deg.    I'" 

Temperatures   of    this    range    are.    of    com 

■  ommon     occurrence     in     the    climate     jn 

parts  of  Australia,  and  even  in  magazines  specially 
ii  ted  to  provide  against  extreme  B actuations 
of    temperature    it    is    n-t    uncommon     t.i     obtain 
I'        The  complex   molecule 
which     exists    in     nttrc-COtton     has     I  the 

Subject     of     much     study,    hut      is      still      a      n 

surrounded    by   obscurity;   hut    it    i  bed   by 

the  experiments  conducted  in  this  Department  that- 
the   development     of     inertness     in     explosivt 
probably   due   to  a   splitting  np  of   the  more  com- 
plex    into    simpler    molecules     in     the     t 
constituent    of    the   exoloaive   under    the    influence    of 

rapidity   and   complete 
of  the  change  being  bv  the  height  of  the 

temperature  its  duration.-  E     I 

Mw\-   and    T.    N.    Kerton.      Tndwttrial     luttt 
January    80,    1919,    p.     1  -»0        (C.J.O.) 

Abstract  of  Patent  Applications. 


7ii  19      II     I      Jenkins.     Improvements  in  electro- 
lytic    ells.        11.'' 

This  application  relates  to  improvements  in 
trolytic  cells  for  carrying  out   oxidation  "i    redui 
tion    i  of   the   t  ype    which    have.   ele<  1 1 

of    which  ntained    in    a    porous   covering 

SQl  h     a-     a     bag)     or     a      i  Mil  round 

The-    application     has    mainly     for     it- 

object     tn    promote     uniform     circulation     of     the 
i\  te   in   t  In-   region  of   the  e>  i  I  rode, 

hut      to     hinder     <  i  i  <  illation     in     tin  t      the 

protected  electrode.      

Chang-es  of  Address 

I'.n  be,  ■  ,r>  I  lermistnn  :    I.    Kapteijn    Si 
ital    Hill.    I 
\Y     Ml'  i  n  Johannesburg :  I..       •     Piei 

I! r.        D    ■     Pretoria 
rT.RAlLTON.fi   n     \ 

Ltd  .  Somerset   w  •  -• .  I    I 
from   Act 
Hotel,  Kimherlev. 
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Proceedings 

AT 

Ordinary  General  Meeting-, 
March  20,   1920. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  and  Technology  Building, 
Johannesburg,  on  Saturday,  20th  March, 
1920,  Mr.  James  Gray  (President)  in 
the  chair.     There  were  also  present :  — 

20  Members  :  Messrs.  G.  A.  Watermever, 
H.  B.  Adam,  C.  J.  Gray,  J.  J.  B.  Smythe, 
J.  B.  Thurlow,  F.  W.  Watson,  H.  A.  White, 
Dr.  W.  A.  Caldecott,  W.  B.  Dowling 
(Members  of  Council),  A.  Baguley.B.  Dures, 
W.  S.  Gordon,  L.  D.  Hins;le,  J.  H.  Johnson, 
J.  M.  Neill,  C.  B.  Simpson,  A.  Thomas,  .1. 
Thorlund,  John  Watson,  and  J.  A.  Wood- 
bum. 

2  Associates:  Messrs.  J.  A.  Boyd  and  A. 
A.  Wood. 

3  Visitors,  and  H.  A.  G.  Jeffreys  (Secre- 
tary). 

MINUTES. 

The  Minutes  of  the  Ordinary  General 
Meeting,  held  on  21st  February,  1920,  as 
recorded  in  the  February  Journal,  were  con- 
finned. 

NEW    MEMBERS. 

Messrs.  J.  Watson  and  C.  J.  Gray  having 
been  elected  as  scrutineers  in  connection 
with  the  election  of  new  Members,  the  fol- 
lowing were  declared  unanimously  elected  : 

Bourke,     Edmund     Francis,     Bourke     Trust     and 

Estate     Co.,     Ltd.,     P.O.     Box     831,     Pretoria. 

Director  of  Companies. 
Claydex,    Harold    William,  General    Mining    and 

Finance     Corporation,     Ltd.,     P.O      Box     1242, 

Johannesburg.       Consulting      Mechanical      and 

Electrical  Engineer. 
Clifford,    Edward    Hubert,    Central    Mining    and 

Investment   Corporation,   Ltd.,   P.O.    Box    1169, 

Johannesburg.      Mining   Engineer. 


record 

which 


our 
Mr. 


Jardixe,  Ivor:  Kexxeth,  52  Standard  Bank 
Chambers,  Commissioner  Street,  Johannesburg. 
Mechanical  Engineer. 

Leisk,  James  Rankine,  Central  Mining  and  In- 
vestment Corporation  Ltd.,  P.O.  Box  149, 
Johannesburg.     Director  of  Companies. 

Robertson,  Leoxard  Argyle,  New  Goch  Gr.M. 
Co.,  Ltd.,  P.O.  Box  1096,  Johannesburg.  Sur 
veyor. 

V\*oodburx,  James  Allan,  P.O.  Box  396,  Johan- 
nesburg. Mining  Engineer.  (Transfer  from 
Associate   roll.) 

General  Business, 
appointment  of  secretary. 
The  President:  The  Council  has  ap- 
pointed Capt.  H.  A.  G.  Jeffreys,  O.B.E., 
as  Secretary  to  the  Society,  and  we  hope 
his  association  with  the  Society  will  be  as 
long  and  as  pleasant  as  that  of  his  pre- 
decessor. 

MR.    F.    ROWLAND. 

It  has  been  decided  to 
appreciation  of  the  services 
Rowland  has  rendered  to  the  Society  by 
moans  of  a  presentation!  An  appeal  in 
this  connection  will  be  issued  at  a  very  early 
date.  1  have  no  doubt  that  members  will 
be  only  too  pleased  to  talce  advantage  of 
the  opportunity  which  will  be  afforded. 

ANNUAL    DINNER. 

The  Annual  Dinner  has  been  arranged  for 
the  8th  May  at  the  Carlton  Hotel;  tickets. 
price  25/,-,  exclusive  of  wines. 

JOINT   HOUSING. 

The  first  stage  of  the  scheme  for  the  closer 
union  and  joint  hoi^sing  of  Technical  Societies 
lias,  as  will  have  been  observed  in  the  Tress, 
come  to  a  successful  termination,  thanks  to 
the  generous  manner  in  which  the  Chamber 
of  Mines  has  supported  the  Technical 
Societies. 

The  building  which  formerly  housed  the 
Johannesburg  Club  has  been  purchased  for 
a  sum  of  £22,500  by  the  Associated  Scien- 
tific    and     Technical     Societies     of     South 
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Africa,  and,  in  this  connection,  the  Cham- 
ber of  M  nes  has  lenl  to  i  his  body  ;i 
sum    of    £  10,000    al    5       •  n    si  c<  ad    i 

i  have  snreed     to     pay 

the    interest    i  a    this    loan,    and    also 
the     first     up  '.  L2,5l  !l»     i'  r    two 

.  and  have  undertaker]  to  subscribe 
In  :■  i  evi  '•;  l:  1  raised  by  the  Technical 
Societies,  up  I  amount  <  i  £5,000. 

I  .•mi  suir  you  will  all  agree  thai  we  are 
greatly  indebted  to  the  Chamber  ol  Mines 
for  tl  -ions  financial  assistance. 

We  oughl  also  to  re»  rd  •  ur  appreciation  of 
the   work  of  our  representath 
Wilkinson  and  Mr.  Meyer,  od  the  Join!  Com- 
mittee, us  well  ;i-  to  the  other  gentlemen 
who  have  represented  their  Soc  a  this 

Committee,  and  I  would  especially  mention 
Mr.    Percy  Cazalet,   whose  enthusiasm   has 
undoubtedly      resulted     in     carrying     this 
Bcheme   for  join!    housing  to  a   aatisfa  I 
and  Bucccessful  termination. 
obituary. 

I    regret    to  aim  I'     II     Jen- 

nings, who  was  an  Eonorarj   Vice  President 
of  the  Society  Erom   1898  to   L910,  recently 
died    in    America.      I    would    Ask   you 
mar!  Ml  members  i 

WHITE    LABOUB     \T    THE    CONSOLIDATED    LANG- 
LAAOTE    MINK. 

'I'll.    ;        -    ry   has  a  note  from  Mr.  A.  B. 
■I   thf  working  <>!'  the  Consolidated 
Langlaagte  Mine  by  white  labour  during  the 
■  •   •        e  Btrike. 

Mr.  A.  E.  Payne  (Membei  Rising  out 
of  the  strike  of  natives  al  the  Consolidat  d 
Langlaagte  Mines  in  February  last ,  the  \\  li  te 
underground  employees  appn  ached  me  with 
a  request  that  they  might  be  allowed  I 
undergroun  I  and  work,  provided  that  I 
would  arrange  to  get  the  mill  and  reduction 
a   in   running  order.      It    was   felt 

till-    enforced     idleness    Of    tile    white    luell     WIS 


creating   an    undesirable    in 

minds    of    the    native     strikers     that 
the  nativi  indispensable.      In   - 

tain    natives   were  stated 
had  wordy  pa*  ith  then-  form  v  \ 

.  which  might  have  led  to  blows. 

.•■Hi  l_\ ,  I  agreed  to  th< 
on  the  understanding  that  the  work  sh<      I 
be  undertaken  in  a  loyal  spirit,  and  not  with 
the  idea  of  just    putting   in   time   to  claim 

Work    was    concentrated    in   one   section 

of  the  mine,  and  was  o  nfined  to  tramming 
and  shovelling  the  broken  ore  already  lying 
in  the  stopes. 
It  is  a  pleasure  to  record  that  the  i 
uded    with    an    excellent    spirit,     md 
amusing    incident-    occurred    in    which    men 
refused  to  Btop  and  talk  with  officials 
their  mates  should  think  they  were  slacking 

<  n   the  job. 

Work  commenced  on  February  23rd,  and 

was  carried  on  for  two  days  only.  During 
this  time  '2<>.'l  white  Bhifts  were  returned, 
and  a  truck  tally  of  609  was  given  in  by  the 
mine  oversei  r.  The  truck  in  use  was  a  low 
type,  20  cubic  el  II  udson  car.  with  I 
frame  and  one  can  assume  that  the  dut  ■ 

white    man    per   shift    was   aproximately    8 
tons. 

PRICE   OF    GOLD. 

Mr.  H.  A.  White    -  M,  mbi  r  cil): 

I  would  like  to  call  the  attention  ol  mem- 
bers to  the  excellent  diagram  1>\  Dr.  Calde- 
cott,  published  in  the  February  Journal, 
connecting  the  premium  on  the  gold  with 
working  ud    the    yield    in 

pennyweights  per  ton  «  f  ore  milled  required 
to  pay.     I  ha  sted  to  I  >r.  ( Jala 

that   the  formula  on  the  last   line  might  l>c 
simply  put  in  the  form  «>f:  — 
Working  cost   per   ton   in   shillings,   price 
fine  gold  in  pounds     the  pay- 
able limit   in  pennywi  d  per 

nulled. 


SOME  sniOKSTlOXS  ON    I  liKKJATION 


\w    \    Baoi  LEY,  B  s,  ..  F  1  c     Vf< 


To  a  b<  cietj  i  t  catholic  bj  mpathies  like 
this,  with  its  frequently  expressed  concern 
iommunal  well-being,  I  make  no 
n-pologj  for  introducing  a  subject  ol  such 
fundamental  importance  as  irrigation.  One 
.  i'  .  ur  v  ic(  presidents  has  well  Baid,  that 
water  is  the  principal  fertilizer,  a  truth  that 
none  of  us,  after  the  experiences  of  recent. 
years,  will  gainsay. 


To   m  ike   an    unqualified   su<  any 

Bcheme   of    irrigation,     the     engineer,     the 
chemist   and  the  agriculturist,  ought    all  to 

asulted  ;  the  lust   by  no  means  I 
as  ha\ in_  I  ite  the  finished  work. 

tatement  1 1  ■    el 

mentary  principles  ot  crop-raising,  and  a  t.  w 

BUggi  '      :,1  M11'  BtionS,   and  the 

overcoming   of   practical   difficulties,    a  dis- 
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cussion  is  provoked,  which  results  in  an 
actual  trial  on  a  commercial  scale,  our  time 
will  have  been  well  spent. 

Water  has  to  serve  several  important 
purposes  in  the  soil  and  for  crop-growth. 
Its  amount  and  quality  determine  its  use- 
fulness. It  may  be  looked  upon  as  the 
blood  of  the  earth.  Circulation  is  required 
and  must  be  secured  in  some  way.  In 
many  places,  the  natural  drainage  is  good, 
owing  to  the  slope  of  the  land,  its  position, 
or  the  character  of  the  subsoil.  In  other 
places  water  has  to  be  made  to  circulate  by 
means  of  drains.  These  are  necessary 
in  heavy  soils  with  compacted  subsoils,  in 
low-lying  vleis,  and  in  enclosed  valleys  and 
pans. 

(1).  Like  blood,  the  water  of  the  soil  has 
to  carry  oxygen.  This  is  necessary  for  the 
health  of  the  soil  as  a  medium  for  crop- 
growth.  Without  air,  the  decay  of  organic 
matter  becomes  reduced  in  amount  and  is 
made  dangerous  in  character,  by  reason  of 
toxic  organic  bodies,  which  are  freely  pro- 
duced. Mineral  substances,  harmless 
enough  when  fully  oxidised  become  poison- 
ous when  reduced.  An  application  of  water 
to  the  soil  results  in  the  displacement  of 
the  vitiated  air  already  in  the  soil  and  its 
replacement  by  fresh  air  from  the  atmos- 
phere above.  The  soil  gets  a  much  needed 
health-giving  breath.  The  rate  of  oxidation 
is  increased  for  a  time  by  reason  of  the 
greater  concentration  of  oxygen  within  the 
soil.  Eussell  at  Wye  has  shown  conclus- 
ively that  the  productivity  of  a  soil  is 
proportional  to  the  rate  at  which  oxygen  is 
absorbed  bv  the  soil.  (Journ.  Agri.  Sci., 
Vol.  1,  T).  261.) 

(2).  The  water  of  the  soil  is  the  solvent 
and  conveyor  of  food-material.  It  is  the 
medium  by  which  the  plant-food  is  elabora- 
ted, and  the  vehicle  by  which  it  is  trans- 
ferred. 

(3).  The  water  of  the  soil  has  to  be 
changed  because  it  serves  the  purpose  of  a 
scavenger  and  removes  deleterious  matters 
which  would  otherwise  accumulate  with  in- 
creasing rapidity   and  become  dangerous. 

(4).  Water  has  also  to  lave  or  bathe  the 
soil,  and  maintain  some  uniformity  in  tem- 
perature. This  function  it  serves  excellently 
by  reason  of  its  high  specific  heat  and  high 
latent  heat  of  evaporation.  Without  a  sup- 
ply of  water  the  surface  of  unshaded  soil 
often  becomes  dangerously  hot. 

(5).  Water  is  required  to  keep  plant 
cells  turgid,     and     to    maintain  the   whole 


frame-work  erect  and  rigid.  This  is  the 
condition  essential  to  development  and  in- 
crease. 

to).  Just  as  the  carbon  of  the  plant  is 
supplied  by  the  breaking  up  of  the  carbon 
dioxide  of  the  air,  so  the  no  less  important 
hydrogen  is  provided  by  the  decomposition 
of  the   water  derived  from  the  soil. 

Now  to  serve  all  these  purposes  efficiently, 
it  is  clear  that  to  grow  a  crop  a  large 
amount  of  water  is  necessary.  To  supply 
the  six  per  cent,  of  hydrogen  in  two  tons 
of  dry  plant  substance,  about  2,300  lbs.  of 
water  must  be  decomposed.  This  is  the 
least  demand. 

For  transpiration  an  amount  of  water 
varying  from  nearly  three  hundred  to  over 
eight  hundred  times  the  dry  matter  pro- 
duced is  required.  If  the  dry  matter  of  a 
crop  is  two  tons  per  acre,  this  would  repre- 
sent all  the  water  in  a  rainfall  of  from  six 
to  sixteen  inches.  This  amount  of  water 
must  actually  enter  the  plant  and  pass 
through  it. 

Water  is  also  required  to  provide  the 
supply  necessary  for  evaporation.  Ordinary 
evaporation  from  a  water  surface  in  this 
country  will  result  in  the  volatilization  of 
something  like  six  thousand  tons  of  water 
per  acre  per  annum.  That  amount  is  pro- 
bably scarcely  ever  available  in  agriculture. 
Crops  are  often  wilted  and  injured  by  the 
high  temperatures  developed  in  the  surface 
of  poorly  shaded  dry  soils  in  consequence  of 
the  want  of  water  for  evaporation. 

In  addition  to  the  great  demand  for  this 
purpose,  there  is  the  need  to  provide  for 
occasional  drainage.  Only  in  very  excep- 
tional circumstances  is  it  possible  to  get  the 
best  results  without  drainage,  and  irrigated 
lands  unless  naturally  well  drained  ought 
always  to  be  provided  with  means  of  dis- 
charge. 

In  view  of  the  varied  usefulness  of  water, 
in  the  development  of  the  crop-plant,  it  is 
evident  that  the  rainfall,  conserved  to  the 
utmost  extent,  is  not  generally  over-plenti- 
ful. Too  frequently  it  flows  off  down  the 
slopes  without  entering  the  soil,  and  if  the 
drenching  showers  we  sometimes  get  could 
be  induced  to  pass  through  the  soil  instead 
of  flowing  over  it  into  the  nearest  sluit,  the 
ground  would  receive  many  a  gra»1 
moistening  it  now  misses. 

Rain-water  is  usually  much  better  than 
stored  water,  whether  got  from  a  dam,  well 
or  borehole. 
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(1).     It  is  more  highly  charged  with  oxy- 
gen flu"  to  its  intimate  association  with  air. 

It  is  free  from  dissolved   impui 
that  ben  harmful. 

(3).     Stored  wat  mes  cold 

and  chill  I  injurious  extent . 

Wh  uch  water  is  required  for  these 

various   purposes,  it   is  paradoxical    to    say 
that  the  provision  of  drainage  d    i\  an- 

■it  factor  in  productivity.  But  tl 
the  Bimple  truth.  Ii  is  a  well-known  fact 
that  m<  re  water  enters  a  drained  soil  than 
;m  undrained  Boil.  This  is  so,  1 
that  drains  provide  a  way  out  for  the  air  or 
•  |  ■■  interstitial  soil  spaces.  In 
uri'lr         I  these  spaces  are  charged  with 

air  or  water  which  is  more  i  r  less  stagnant, 
t     I    with    poisonous 
impurities,   and  neither  of  them   therefore, 
capable   anj    longer,   <t    tulk    serving  their 
! n  t he  absei  f  an  out- 

let  this  stagnanl  water  or  air  maintains  its 
presents  the    entry    of    other 
or  fresh  air. 
Circulation  of  water  and  air  re- 

duced  with  correspond  on    the 

■    ■ 
irrigating    water    largely    pass  off  over  the 
surface    while     this    air-lock  or  water-lock 
within  the  soil  is  maintaii 

There   is  Burely    no    need    to  labour  the 
manifold  and  ol.vious  advantages  of  drain- 
en  in  a  dry  climate  like  ours.  The  main 
the   expense.      \   drainage 
scheme  may  be  begun  at  the  bottom  of  the 
land  where  a  Buitable  outflow  for  water  may 
secured,    and   gradually  extended   from 
ear  as  its  hen.  tit  3  are  fell .     I >rain- 
may  be  effected  by  means  of  trenches, 
which,  in    favourable    conditions    of  - 
need  not    be  more  than   in  m   two  to  three 
feel  deep,  and  filled  as  to  the  bottom,  with 
brushwood    or    si  r    oh<  ap,     pc 

earthenware   pipes,   made   for  the   pur] 
The   trendies  should    be    filled    in.   BO   B8   not 
to  interfere  with  surface  •  peral 

Everybody  is  familiar  with  the  fad   thai 
after  several  waterings,  the  surface  of  culti- 
vated ground  becomes  continue  us,  and 
its  tilth  and  no  longer  permits  of  the  free 
acces  -  ■  E  water      This  deal  i  t  ilth, 

due  to  watering,  is  a  surface  phenomi 
and   the  causes  must   be  looked   for  among 
those  influences  which  ari  ve  at  the 

surface,   and   nol    in   the  mass  of  the 
The  hardening  of    the    surface   is   no!    en 
tirely  relieved  by  draining.     In  agricultural 
practice    it    is   overcome    by    tillage   opera- 


tions, harrowing  and  scarifying;  in  horticul- 
ture, the  upper  layers  of  I  beds  are 
enriched  with  sited  dung,  which  will  not 
cake,  and  which  provides  a  surface  capable 
of  abe  all  the  water  that  is  required. 
Sometimes   the   Beed    beds  are  sunk  below 

surrounding  level  so  that  the  ■' 
plied  cannot  escape.     The  hardening  of  the 
surface    does    not    occur   in   pastures,   or   in 
lands    that    are     well      shaded     by    crops    or 

mulched  with  manure.  It  occurs  to  the 
greatest  extent  in  heavy  soils,  deficient  in 
organic  matter,  exposed  to  the  sun  and 
air.  Kain  water  or  irrigation  water  alike 
produce  the  effect,  though  in  Borne  c 
the  latter  appears   worse. 

Living    agents,    plant    or    animal,    are    all 
active     in    maintaining    an    open    Burl 
Perennial  grasses,  shady  crops,  leaf  m< 
ants,  worms,  and  other  creatures,  including 
probably,  miscroscopic  forms,  are  all  useful 
in  keeping  an  absorbent  upper  la 

The  caked  Burface    is    the   result   of  ex- 
p.  sure  to  drying  winds.     The  soil  is  £u 
all  cultivated,  and  the  surface  is  left   br 

and  absorbent.  Pain  comes  or  water  is  ap- 
plied.      The    surface     is    saturated,     and     all 

soils  are  deflocculated  and  run  together,  ex- 
cept coarse  sands  and  those  with  a  I 
proportion  of  organic  matter.  The  water 
into  the  earth  and  dissolves  such 
water-soluble  -alts  as  it  there  finds,  parti- 
cularly salts  ol  s.  dium  and  potassium. 
Wind  and  sun  then  cause  extensive  «'va- 
at     the    surface,     and     the     aOU< 

soil  solution  passes  upward 

where    its    salts    becon  ■  nl rated    and 

produce  the  impervious  crust    which  is  bo 

unhealthy. 

Caihon    dioxide    is    freely    formed    in    the 
soil,   and   sodium   cart*  nate  or  bicarb 
is  among  the  salt-  bo  represented.     These 
salts   are     very    powerfully    destructive    of 
tilth,  and  themselves  would  bring  about  the 
formation  <  f  a  crust.     It  may  be  that  some- 
times  the   condition    is   partly  due   t.»   the 
calcium,   magnesium,  or  h  r- 
1(  ft   in  the  Burface  by 
ii   <  f  the    v<  latilization   of  the   carb  »n 
dioxide  which  made  them  soluble.     Where 
i  rat  inn  is  prevented  in  any  way,  as  by 
tillage  operate  ns  <  r  a  shading  crop,  no  crust 
is  formed. 

Horticulturists    and    florists    will    some- 

to    applying    water   under- 

grow  '    ;i   pipe,   end  on   in$o 

the    ground,    and    by    its    means     ntroduce 

•   r  into  the  Boil  from  below.     This  prac- 

-    i  ■  ■  ral  ad\  antagi 
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1.  The   mulch  of  tilled   earth   is  not  de- 

troy  ed   by   wetting   the   surface,    and 
labour  is  saved. 

2.  Evaporation    is    reduced    and    water 

economised. 

3.  The  surface  soil  does  not  become  un- 

healthy   to   tender   seedlings    by    the 
accumulation  of  water-soluble  salts. 

These  advantages  would  be  operative  in 
the  case  of  water  used  on  a  wider  scale  in 
agriculture.  Irrigation  water  could  be  run 
into  the  ground  through  stone-lined  ways, 
with  open  sides  surrounded  with  gravel  and 
covered  with  two  feet  of  soil.  The  soil 
-could  be  flooded  with  water  through  such  a 
system  of  waterways.  A  similar  system 
not  connected,  could  be  used  to  withdraw 
the  surplus  water  at  the  bottom  of  the 
slope. 

One  advantage  of  applying  water  under- 
ground is  that  the  method  is  adapted  to 
sloping  ground.  There  is  not  the  same 
need  to  level  the  ground  or  work  it  in  flats. 
The  surface  is  not  cut  up  by  dams  or 
channels  which  is  a  very  great  considera- 
tion in  tillage  and  harvest  operations.  The 
land  can  be  flooded  in  a  short  time.  The 
contained  air  is  driven  out  from  below. 
Water  passes  through  the  ground  in  a  hori- 
zontal direction,  and  finds  its  way  out  by 
the  drains.  Fresh  air  from  the  surface 
follows  it,  and  when  the  drains  cease  run- 
ning, the  process  can  be  repeated  at  any 
desirable  or  possible  interval. 

The  quality  of  water  for  irrigation  de- 
pends, first,  on  the  amount  of  dissolved 
salts  in  the  water,  and,  second,  on  their 
kind.  Natural  waters  vary  enormously  in 
these  respects,  dissolved  solids  ranging  from 
below  twenty  parts  to  upwards  of  two  hun- 
dred, per  100.000  parts  of  water.  As  to 
whether  a  water  is  safe  to  use  for  irriga- 
tion, the  main  consideration  is  not  the 
amount  of  dissolved  solid,  bul  its  nature, 
and  what  becomes  of  if.  If,  as  a  result  of 
irrigation,  these  salts  accumulate  in  the  soil 
and  remain  soluble,  then  they  are  highly 
dangerous,  and  the  land  will  become  in- 
creasingly infertile  in  spite 'of  cultivation, 
fertilizers,  water  and  all  care.  The  reme- 
dies for  this  condition,  and  there  is  reason 
to  fear  it  is  widespread,  are — hist,  drainage, 
or,  if  that  process  is  too  costly  or  imprac- 
ticable, then,  second,  the  growth  for  a 
time,  of  bulky  crops  which  do  not  require 
irrigation.  Such  crops  remove  in  their  sub- 
stance a  proportion  of  the  dangerous  salt, 
and  the  soil  recovers  tone  and  health.     The 


want  of  health  due  to  this  cause  is  seen 
most  frequently  on  low-lying  tenacious  vlei 
soils,  which  are  more  or  less  level,  and 
therefore  adapted  for  irrigation  by  tradi- 
tional methods.  It  is  often  difficult  to  ar- 
range for  a  suitable  outflow  for  the  water 
from  such  places,  and  the  want  of  outflow 
may  prove  disastrous. 

The  amount  of  water-soluble  salts 
reckoned  as  a  percentage  of  the  soil  is 
usually  very  low,  but  its  proportion  to  the 
available  water  in  a  dry  time  may  become 
very  high,  and  then  it  is  that  extensive 
plasmolysis  occurs  and  corresponding  re- 
duction of  crop.  In  seasons  and  times  of 
low  rainfall  the  accumulation  of  salts  pro- 
duces its  worst  effects.  When  the  soil  is 
reasonably  wet  or  overwet  the  salts  produce 
no  bad  effect,  and  may  even  be  reduced  in 
amount.  It  is  commonly  said  that  poor 
soils  produce  their  best  in  a  wet  season. 
Probably  this  is  largely  due  to  the  elimina- 
tion of  the  effect  of  the  water-soluble  salts, 
which,  in  a  dry  season  may  cause  even  a 
good  soil  to  produce  pooidy.  Soil  and  fer- 
tilizers are  often  blamed  for  a  purely 
physical  fault  of  this  kind,  not  connected 
with  either. 

Two  kinds  of  salts  are  notably  bad. 

1.  The  carbonates  and  bicarbonates  of  the 
alkalies.  These  are  all  extensively  soluble 
in  water,  and  their  solutions  dissolve 
organic  matter  and  destroy  tilth,  making 
the  cultivation  of  the  soil  very  difficult. 

2.  All  chlorides.  These  are  all  water- 
soluble,  and  by  double  decomposition  with 
lime,  usually  the  most  plentiful  base  in  the 
soil,  lead  to  the  formation  of  calcium 
chloride,  a  very  highly  deliquescent  salt, 
that  imparts  an  appearance  of  wetness  to 
a  soil  which  is  harmful  and  deceptive,  and 
also  militates  seriously  against  the  pro 
tion  of  a  tilth. 

Hard    water,     stored     water,    and    H 
from   the    municipal   supplies  is   frequi 
used     by     people     to     water     gardens     and 
plants,    and   keep   them    alive   till   the   rams 
come.      A    common    cause   of   surprise    and 
remark  is  that  such  gardens  and  plants  do 
not   grow   away   as   they   should.      All   that 
the   water   seems  capable   of  is  to   maintain 
life.      The   reason   is  to  be  found   chiefly   in 
the  water-soluble  salts  present  in  the  wat  r 
It  would  be  an   improvement  on  the  usual 
practice  to  apply  the  water  more  freely  at 
longer  intervals,   and   at   least  secure  some 
drainage  at  each   application. 

TUiis  familiar  phenomenon  is  a  small- 
scale  illustration,  rapidly  brought  about,  of 
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what    is    taking    plac 

•  ide  areas  of  our  country,  and  it  is 
just  another  reason  for  the  development  of 
drain. 

•   d   lands  overlie   sub- 

r.il:  "  salts.     On  such 

lands   irrigation   has   to   be   conducted   with 

ad    skill    in   order   to   avoid    a 

harmful    effli  of    "  brak  "    at    the 

surface.      In   Mich   a   c  □   a  drainage 

Bcheme  is  every  way  the  best  safety  valve 

provided. 

Thi  i  of  the  liquid  excrement  on 

farms  where  big  storks  are  kept  is  a  matter 

thought   of.      Yet    it  has  more 

than   a    little   to  do  with   many  a    farmer's 

probli 

Agriculturists    are    quite    rightly,    though 
not  always  very  intelligently,  urged  to  make 
use  of  all  the  waste  excrementitious  matter 
iced    ''ii     the     farm.       ( >wing    to    the 
warmth  of  our  climate  and  the  rapid  eva- 
poration of  water,  th<  I      I,  and 
the  i                     immonly  practised,  ol 
:                  liquid  excremeni ,  is  to  dry  it   up 
on  the  solid  and  carl  both  oul  on  the  land. 
A    little    consideration    will    show    how    in- 
judicious this  proceeding  is.     Ii   is  true  that 
the    liquid     c                 notable     amounl 
v  available  nitrogen.     The  advanl 
gained   from  this,  however,  are  very  much 

than  neutralised  by  the  disadvant 
attending  the  application  of  the  large  quan- 
tities of  common  salt  which   the   liquid 
tribut 

Salt  is  essential  to  the  well-1  I  her- 

bivorous animals,  and  is  being  freely  used 
by  all  enlightened  farmers,  cither  by  itself, 
or  as  :i  principal  ingredient  in  some  .me  ,  r 
other  of  the  many  varieties  of  cuttle  lick. 

ten    t<>   twenty   times   .is   much    salt    is 

purchased  as  ii  sent  off  the  farm  in  produce 
The   residue,   amounting  pr<  bablv   to  Borne 

l»er  annum,   is  adde  1   to  the   manure 
and  convej ed  t< •  the  Boil.     There,  in  a 

climate  such  as  we  have,  the  tendency  is 

for  it  to  accumulate,  ami  it  ha-  had  effects 

on  the  product i\ ity  of  the  soil. 

These     effects     are     not     at     first     very 

marked,  bul  they  ! ■  ••  and  w 

and  in  spite  of  all  that  can  he  don.,  by  cul- 
tivation and  fertilizers,  diminished  crops 
nre   pn  duced   year  by  year  in   all   hut    wei 

The  thing  t<>  do  in  b  f  this  kind  is 

to  dis]  the  liquid,  as  far  a->  possible, 

by  itself,  on  a  small  ate:,  <  f  ground  a  d 
veniently  situated,  and  Lrr<>w  thereon  salt 
lovine  crops  as  salt  hush  or  mangels. 


cattle    could    i  and    from    their 

tuivs   through     a     plantation  of  salt    hush, 
nourished  in  this  way,  with  the  liquor  from 
the  stables    run    into    the  ground  tin 
buried    wafo  rwaj  s.      [t 

that   net    all  of  the  salt  could  be  collect' 
this   manner,     but  of    it    may    be 

secured  to  make  all  the  difference  be1 

md    failure    in    son  i,    and    to 

»-s. 

The  President:  At  a  tine  when  irrigat 
schem-s  and  proposals  are  prominent  within 
the  Union,  a  contribution  from  the  point  of 
view  of  the  agriculturist  is  opportune,  and 
1  am  satisfied  that  Mr.  Baguley's  paper 
will  promote  considerable  discussion.  Mr. 
ley    has   emphasised    I  ty    in 

tion  scheme-  et  consulting 
gineer,  the  chemist,  ami  the  agriculturist; 
hut  I  am  afraid  that  in  connection  with 
some  ot  the  schemes  within  the  Union  the 
agriculturist  has  not  been  consulted  to  the 
it  he  should  have  i  •  en.     I  >i  the 

engin  done  in  the  i 

ousted  the  agriculturist,  and  claims  have 
been  made  for  him  which  he  would  1 
firs!  to  refute.  The  agriculturist  deals  with 
the  principles  which  govern  the  application 
of  water,  i.e.,  the  method,  the  times  and 
quantities,  and  the  knowledge  ot  the  local 

conditions. 

The  auth<  r  ha-   emphasised   the   imj 
ance  "i  drainage  for  preventing  the  sterility 
ils,  and  instances  of  the  neglect  <>f  this 
important   qu  ire  already  to  be 

in    connection    with    irrigation    scheme-    in 
Africa. 
I  would  ask  yon  to  acc<  rd  a  very  hi 
\ot.-   <  t     thanks    to     Mr.     Baguley    for  his 

paper. 

Mr.  H.  A.  Wh'te      V,  mber 
I  would  like  t'>  seize  this  opportunity  oi 
tim:  an  explanation,   fron  ne  who  is 

familial-    with      the      subject,      of    the     term 

tilth."     I  hav<    Been  it  frequently  in  agri- 
cultural j<  urnals.     h  does  m  t  convey  m  iota 

to  my  mind. 

Mr.  A.  Baguley  (Men  ■  ■  I  ilth  is  a  word 
which  is  in  verj  common  use  among  agricul- 
turists, a  word  which  they  understand  the 
significance  of,  but  which  I  suppose  is  really 

hnical  term,     h  the  Btafa    of 

Bub -division   <>f  the   soil,    and   it    means  the 
condition    of  soil    in    which    there    are    n 
complex,-  ot   the  finer  particles.     The   a  .1 

whole  is  mealy  and  loose,  but  the  par- 
are  e.  mplexes  of  grains  of  sand  and 
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particles  of  clay;  they  are  aggregates  of  soil 
particles.  The  soil  in  good  "  tilth,"  or  the 
mealy  condition,  is  distinct  from  soil  in  bad 
"  tilth,"  which  is  a  uniform  mass. 

Mr.  John  Watson  [Member):  I  have 
much  pleasure  in  supporting  the  vote 
of  thanks  to  Air.  Baguley  for  his  interesting 
paper  on  "  Irrigation."  As  you  know, 
1  was  recently  in  India  for  a  little  over  a 
year.  On  arrival  there,  I  think  the  first 
thing  that  strikes  one,  as  soon  as  you  get 
away  in  the  train  and  see  India,  is  the 
thought  that  this  is  a  country  where  the}' 
irrigate.  In  India  they  are  behind  the  times 
in  man}-  ways.  Going  from  Johannesburg 
to  Calcutta  is  like  going  back  to  live  in  the 
early  chapters  of  Genesis;  but,  in  the  matter 
of  irrigation,  I  think  we  can  learn  a  good 
deal  from  India. 

In  the  early  days  in  South  Africa  it 
seems  a  good  deal  of  time  was  wasted  over 
Roman-Dutch  law  and  squabbling  about 
water  rights,  servitudes,  and  so  on.  I  be- 
lieve, as  soon  as.  you  gO'  farming  in  South 
Africa,  or  try  to  buy  a  farm,  you  often  find 
you  cannot  buy  it  outright,  because  someone 
has  got  a  servitude,  or  road,  or  water  rights. 
At  any  rate,  in  1912  the  Union  Irrigation 
and  Conservation  of  Waters  Act  was  passed; 
and  the  official  Year  Book  of  the  Union  cf 
South  Africa  for  1910-1916,  published  in 
1918  gives  the  subject  matter  of  the  Act. 
The  total  amount  spent  on  irrigation  by  the 
Government, — expenditure  from  loan  funds 
and  from  revenue, — from  1911  to  1917  totals 
1\  millions,  roughly.  The  Cape  Colony  is 
the  Province  where  they  have  gone  in  chiefly 
for  irrigation.  I  think  we  have  to  thank  Sir 
Thomas  Smartt  very  largely  for  a  good  deal 
that  has  been  done  in  the  Cape  in  the  way 
of  irrigation.  I  notice  that  the  cost  of  irriga- 
tion works  in  connection  with  Olifants 
River,  Van  Ryns-dorp,  and  Clan  William, 
■was  £252,500;  that  is  one  of  the  big  ones. 
There  is  another,  Calitzdorp,  Oudtshoorn, 
where  £120,000  was  spent  on  irrigation 
works. 

There  is  an  old  saying  that  "  it  never 
rains  but  it  pours,"  and  we  know  how  it 
rains  in  this  country.  I  remember  being  on 
the  old  Stanhope  Mine,  just  before  the 
South  African  War,  and  we  were  shut  down 
for  want  of  water.  One  night  we  got  4*7 
inches,  and  were  nearly  flooded  out.  The 
next  day  we  started  up  and  had  enough 
water  to  go  on  with.  In  India,  last  August, 
between  midnight  and  3  a.m.  one  morning 
they  had  7'29  inches  of  rain.     A  few  months 


ago  this  country  (South  Africa1)  suffered 
from  drought.  We  had  0'66  of  an  inch  one 
•  veiling,  and  the  Band  Daily  Mail  said  it 
was  no  good,  and  that  what  we  wanted  was 
a  soaking  rain  lasting  for  three  days.  If  the 
fanners  of  this  country  could  catch  that 
excess  water,  to  be  used  as  required,  and 
get  the  Government  to<  help  them,  they 
should  obtain  a,  payable  return  on  their 
money  as  they  do  in  India,  and  this  should 
be  a  good  thing. 

The  following  paragraphs  from  the  Indian 
Year  Book  for  1919  are  of  interest:  — 
In  the  West  irrigation  is  a  rarer  luxury 
designed,  where  it  exists,  to  increase  tin 
productivity  of  a  soil  sure  of  a  certain 
crop  under  a  copious  and  well-distributed 
rainfall.  In  great  parts  of  the  East,  and 
.especially  in  India,  it  is  a  necessity  for 
existence.  For,  in  India,  there  are  large 
tracts,  such  as  the  deserts  of  Sind  and  the 
South- West  Punjab,  which  are  practically 
rainless;  there  are  others,  such  as  the  Dec- 
can  Plateau,  where  cultivation  is  exceed- 
ingly precarious,  owing  to  the  irregularity 
of  the  rainfall  and  the  long  intervals  when 
the  crops  may  be  exposed  to'  a  blazing  sun 
and  a  desiccating  wind ;  there  are  some 
crops,  like  rice  and  sugar-cane,  which,  ex- 
cept in  a  few  highly  favoured  districts,  can 
only  be  matured  by  the  aid  of  irrigation. 
There  are  great  areas  where  a  single  crop, 
which  is  called  the  kliarif,  or  rain  crop,  can 
in  normal  years  be  raised  by  the  unassisted 
rainfall,  but  where  the  second  crop,  the 
rabi,  or  cold  weather  crop,  is  largely  depen- 
dent on  irrigation.  Inasmuch  as  in  India 
65%  of  the  population  is  still  dependent  upon 
agriculture  for  the  means  of  livelihood,  this 
brief  summary  indicates  the  enormous  im- 
portance of  irrigation  to  the  community.' 

In  the  direction  of  constructing  large 
works,  for  utilising  the  surplus  waters  of  the 
great  rivers,  little  was  done  before  the  ad- 
vent of  British  rule.  The  State  has  inter- 
vened, and  irrigation  works  in  India  may  be- 
divided  into  three  main  heads — wells, 
"  tanks  "  (what  we  should  call  dams,  or  re- 
servoirs), and  canals.  The  last-named  are 
the  greatest t  and  constitute  one  of  the  most 
enduring  monuments  to  British  rule.  Dur- 
ing the  vice-royalty  of  Lord  Lawrence,  it 
was  decided  that  all  irrigation  works  which 
provided  a  reasonable  return  should  be  con- 
structed by  the  State  from  loan  funds  as 
productive  public  works. 

The  Irrigation  Commission  was  appointed 
bv  Lord  Curzon's  Government  in  1901,   in 
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order  to    substitute    policy     I  aodie 

Jt  made  a  sui  he  eondit 

of   the   country,    and    produced    the    repurl 
which    is   the  Indian    in 

•  lay.    Id  ,i  table  given  in  the 
Indian  STear  Booh  it  i  the  total 

ivernmenl  irrigation  works 
up  to  the  middle  of  L917  was   £71,240,000 
sterling,  compared  with  which  our 
count  -  Africa,    iias 

Bp  nt   a  total,    up    to     L917,  of  62,257 
st  >rling.      The    estimated    value    of    c 
i   i 

in  a    single    year    in   India   was 
691,96  r,  roughly,  doubli 

value  of  the  present  average  gold  outpul  i  E 
Transvaal. 

C.  J.  Gray  (Member  of  Council):  I  should 
like    i"     ask     Mr.     Baguley     whether      h* 
method    ol     applying     water    undi 
through  pipes  or  underground  channels 

■  .ill    ..11    an\     I  I  » 

the  application  of  water  in  thai   way  have 

lei  rimental   effect .  by  unduly  cooling 

soil  or  carrying  "  bra)  e  surfac 

I  hat  the  Bystem  of  drains 

the    water    channels 

•    factorily?     It  the 

method  i  Jul  with  i  "  brak," 

it   has  the  advantage  of  permitting  cultiva- 

i     up    without 

hindram  e.    It  Lvan- 

■  he  dry  land  >\  stem  of  culth 

■ 

Dr.  W.  A.  Caldecott         P         /•,,     ./,  nt): 
Mr.    Chairman,    with  this   in- 

Ml       I  t  lgul<  y's,    I    should 

like  to  i  the   remark   thai 

■ 
chemist. 

I     'li"  nuiia  I    ] 

Direct  I 

i    will 
find  that    he  i  -   Full   a]  in  of 

I   of  chen  and   like- 

ledge  b]   • 
in  cot  •  y  ir- 

In  regard  t<>  the  aul  .  1 

1        to  ask  him    whether,     in  ref 

•t   as 
lM-iiiLr  solely  due  to  its  oxidising  fen 
pound 

important    in  supplyii  n  to  the 

nitrifying  bacteria  which  form  nitrates      It 
seems  probable  thai  the  G 
through  the  presence  of  oxygen  may  have 
as   important    an    influence  on   the   pn  due- 


tivity  of  tin-   soil   as   the   oxidation   -  ;    any 
oi ii pounds  present. 
The  aul  ntions  irrigation  wat< 

being  rain    water,   or 

From  tan  holee      1  might  point  out 

-     ith    Africa    irrigation     -    very 
Ij  done  by  means  of  turbid  flood  w 
to  which   Mr.    Baguli 

which    contains    suspended    silt    solids.      I 
think    Dr.   Juritz  has  pointed  <>ut    with  re- 
gard to  samples  of  water  from  thi 
River   w  hen    in   flood,   that   the  amout  I 
Busp<  :  lids     presenl     Baved     several 

worth  of  Fertilizing  constituents 
(nitrogen,  potash,  phosphoric  oxide)  per 
I  pt,  they  have  been  irrig 
some  1,000  years  without  fertilizers, 
which  is  due  to  the  tact  that  as  much  plant 
food  is  carried  in  the  silt  as  is  removed  by 
t  he  ci 

The  author  has  laid 
matter    of    drainage.      We    know    that    in 
humid  count]  i  very  n<  thing 

and  comm<  n   practice,  bui    in 
there   is   usually  so  much   suitable  land   in 
prop,  rt  ion  to  the  volut  ater  available 

I   am    inclined    to    think  it   is  usually 
ible  for  b 
Buch    at  naturally 

well  under-drained  rather  than  those  which 
are      liable      I  me     wal 

brak. " 


CAN  A.MAI.c,  \m  \tiox  BE  DISPENS 

with 


I    \\"i  - ;  obi  r  of  < ' 

l'i mi i  ,1  in  Journal,  I 

DISCUSSION. 

Mr.   J.    M.    Neill  nly 

r.pl 

aboul    discus-ion,     I    will    SU] 

are   asked     "    Can   amalg 

.  n   the    Rand   b(  I 

with 

posals    mi  ler    discussi<  n    would    i 
this   negative,    as   th< 
Hup  ported   by  figures,  n<  r 

properly    interpreted, 
stimulate      the      BUl 
thought   and  je  him   t  f 

•  b,  I  will  quote  from  his  | 
the  foil'  wing  :  — 

— "  In  order  thai   amal- 
gamation  or  union   between   gold   or  silveff 
and   mercury  can   take   place,    they   must 
brought     into    intimate    conts  Henry 


Mar.   1920. 


E.  M.  Weston. — Can  Amalgamation  be  dispensed  n-it/i  : 


1(51 


Louis: — 'This  operation  proceeds  by  sur- 
face contact,  and  therefore  requires  time  for 
its  completion."  Teesdale  : — "  Despite  the 
fact  that  his  plates  caught  gold  all  the  way 
down,  amalgam  accumulated  between  the 
riffles  of  the  Wilfley's  situated  below 
them."  Author's  remark: — "  The  flow  of 
pulp  may  be  too  rapid ;  the  finer  particles  of 
gold  if  free  may  be  carried  off." 

Should  the  foregoing  not  completely  jus- 
tify the  Van  Ryn  Deep  Consulting  En- 
gineer increasing  his  plate  area,  anything 
further  is  supplied  when  the  author  says 
"  the  grade  of  the  ore  had  increased,  and 
the  tonnage  milled  had  slightly  increased." 
May  I  add  that,  from  an  amalgamator's 
point  of  view,  the  plate  area  never  had  been 
sufficient 

The  author  quotes  Read,  and  he  himself 
enlarges  upon  the  surface  tension  of  mer- 
cury in  relationship  to-  amalgamation.  In 
both  cases  he  supports  a  certain  depth  of 
mercury  film,  his  words  being,  "  Surface 
tension  of  mercury,  etc.,  draw  down  par- 
ticles disturbing  the  level  surface,  etc' 
i  surface  I  take  to  imply  a  certain 
depth  of  mercury.  In  another  place  the 
author  expresses  certain  doubts  regarding 
"a  deeper  film  doing  better  work."  Why 
he  goes  into  this  speculation  in  connection 
with  his  proposals  I  quite  fail  to  see.  To 
ascribe  influences  in  this  matter  of  surface 
tension  to  change  of  temperature  alone, 
when  an  amalgamable  pulp  is  passing  over 
a  copper  plate,  is  to  ignore  mass,  pulp  den- 
sity, chemical  constitution,  and  an  infinite 
variety  of  factors. 

The  author  should  ponder  an  extract  in 
the  December  number  of  the  Journal,  en- 
titled, "Technical  Writing:  Naturalness." 
As  far  as  I  am  concerned,  I  am  quite  con- 
tent to  accept  Thompson  quoted  above. 

However,  as  the  author  seems  to  desire 
information  re  film  depth  and  surface  ten- 
sion of  mercury,  I  will  record  my  own  ob- 
servations, with  this  reservation;  the  use  of 
the  word  clean,  is  to  be  interpreted  as  mean- 
ing, clean  under  the  circumstances.  The 
operations  were  performed  in  the  ordinary 
atmosphere  of  a  working  stamp  mill. 

It  will  be  observed  that,  so  far,  the  in- 
fluence of  gold  or  copper  has  not  been  dealt 
with.  If  the  mercury  does  all  the  work 
why  were  troughs  of  mercury  and  immer- 
sion contact  abandoned?  To  proceed,  take 
a  drop  of  freshly  retorted  mercury,  place  it 
on  a  clean  scoured  copper  plate.  It  stands 
up    as   a   round    bead    with    flattened    base. 


Some  force  is  necessary  to  overcome  the 
surface  tension  exhibited  by  the  mercury, 
and  so  get  it  to  amalgamate  with  the 
copper.  When  this  has  been  managed, 
■place  another  drop  of  clean  mercury  on  the 
plate  already  amalgamated.  There  is  a 
marked  change,  the  bead  is  no  longer  round 
topped,  it  is  almost  flat.  Now  add  to  the 
mercury  different  kinds  of  contaminants, 
and  mark  the  different  results.  Clay, 
grease,  or  organic  matter  of  some  kinds,  do 
net  seem  to  affect  the  surface  tension 
materially,  the  little  balls  are  as  round  as 
can  be.  Some  acids,  cyanide  solution,  and 
sodium  have  marked  effects.  Metallic 
sodium,  if  plunged  below  the  mercury  sur- 
face, gives  the  most  surprising  result.  A 
drop  of  mercury  so'  treated  flattens  out  en- 
tirely and  immediately  on  the  prepared 
plate. 

It  would  seem,  therefore,  that  the  copper- 
mercury  coated  plate  exercises  forces  com- 
plementary to  and  greater  than,  the  sur- 
face tension  of  mercury  alone,  and  that  the 
thinner  the  film  of  mercury  the  better  it  is 
for  amalgamation.  So  also  with  gold- 
copper-mercury.  The  forces  exercised  by 
this  amalgam  would  be  expected  to  be 
greater  than  those  of  mercury-copper  alone, 
and  give  the  reason  for  a  gold-coated  plate 
giving  the  best  recovery  results.  Here  also 
is  the  reason  for  the  claim  that  sodium 
amalgam  is  beneficial.  When  sodium  is 
used  it  is  imperative  that  the  pulp  is  kept 
constantly  alkaline. 

A  few  figures  will  be  interesting.  From 
the  time  the  Rose  Deep  mill  started  work- 
ing till  1903,  the  north  side  invariably  re- 
turned more  amalgam  than  the  south  side. 
There  was  no  apparent  reason. 

In  July,  1003.  all  factors  remaining  the 
same,  (except  that  I  had  been  appointed 
south  side  foreman),  I  started  cleaning  the 
mercury  with  sodium.  Eesults  taken  from 
mill  log  books  showed  a  difference  in  favour 
of  south  side  as  follows:  — 


Oz 


Oz. 


Ox. 


July  257  Dec.  357  May  329 

Aie''.  4fi(l  Jany.  483  June  723—1  year  55S7 

Sept.  4(il  Feby.  ">.">!)  July  570 

Oct.  412  Mar.  684  A  up.  255 

Nov.  764  April  158  Sept.  301—              1126 

2294  2241  2178  =        6713oz 

I   do   not   claim    that   the   former  minus, 

altered  to  6,713  troy  oz.  of  amalgam,  plus. 

in  15  months,  is  entirely  due  to  the  use  of 

sodium,  but  a  great  deal  of  it  is. 

There  may  have  been  some  personal  ele- 
ment  inducing    a    spirit   of   healthy   rivalry 
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and  contentment,  which  would  accounl 
ome  gain.     The   Reductii  □  '  >f6cer  n  I 
and    retoi  ted    Beparatel; 
several  i  .   with  the  result  t  hat   the 

side    had    the    highest    percentag 
tlgam. 
'I'm  i  mm  to  the  author's  staterm 

and  figures,  w  bj   does  he  challenge  95 
amalgamation    rea 

plate.  On  oxidised  ores  thai  was  often  de- 
monstrated.     1    hi 

<>f   the    total    amalgam    recovered    similarly 

on  less  1  the  introduction 

I.   Li       Day  is  quoted  as  recovering  by 

means  of  shaking  table  "  300  oz.  of  Lumps 

of     amalgam     escaping     from     plates     per 

month. "        There   were   mercury   loss< 

0'07  oz.   |"  i    i ' 'ti  crushed ,  i  r  3  i ■  /.   per  oz. 

:  and   Later  again  reduced 

L7        T    reduce  0'07  to  0*17  is  curious. 

3 

-  (|_      12'85.     No.   ol   tons  crushed   to   pro- 

duce    1    •  gold    won     0'  167   dwt.    per 

ton.  To  use  plates  to  recover  this  is  absurd, 
l 'lit  to  r  300  oz  ping  Lumps  of 

amalgam  From  this,  □  ie  think  there 

•  hing  wrong  w  mew  here.  Furl  her 
on,  the  decimal  points  referring  to  the  dia- 
meter ol  particles  in  the  tube  mill  pulp  are 
in  the  wrong  places.     Thej   should  read:  — 

90  -jni) 

"•iH"     0-006"     0*003".     This  is  important, 
irticles    of    0*006"    diameter    and  less 
come  within  the  n         of  "  Law  of  Vic 
Ri      :  im  It  is  prc\ ed  by  Richards 

Stadler  thai  particles  of — 

0*002",     Bay,     0*063     mm.,     fall     with 

velocity    of    2*52     nun.    p. 

aboul  6"  j>.  in  n. 
0-006  0-168    nun.,     tall     with 

velocity    <»f    16*0    mm.     p. 

ab  p.  inin. 

Win.  particle  falling  with  those  velocities 
should  uol  compete  with  gold,  which,  ac- 
cording to  the  author,  when  shaken  up  with 
water  took  several  minuti  -.  I  ('an- 

nul quite  grasp  ! 

N<  Tin    |    agree    when    the   authi  ir 
t he  \''\\  <  loch  method  "  invoh  of  un- 

aece  irj  Labour."  To  me  it  Beems  • 
lent,  bul  open  to  improvemenl  along  de- 
flotation  lines  indicated  in  na\  '  In 
those  articles  the  recovery  •  I  66  Bhown  in 
tli«'  mill  up  to  the  time  denotation  was 
adopted,  was  h\  means  of  amalgamal  i 
an.l  canva-  Btrakes.  The  increase  to  7l>     was 

'This  Journal,   Vols     \!tl     8    \l\   .    March  & 
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obtained  by  amalgamate  i.  par- 

ticles,   which    formerly    had 
plates  and  canvas  Btrakes.     Some  of  those 
particles     probably     u  the     cya* 

ie,2     and     thi  1      maintain     that 

amalgamation  here  cannot  profitably  b< 
I    u  ith.       Saving  n    pn  \ . 

the  ■•  influence  of  air  in  c 

with  the  author's  somewhat  in  pro- 

posal,    I    w  ill   examine   it,    suppos 
alone  is  us    L.     1-  tl  e  scheme  any  Bounder? 
1  think  not.  ting  columne 

pipes  having  ,',,  in  ,  ,'._  in.,  and  [  in.  holes.     The 
water  flowing  through  them  must  be  fill 
and  be  either  neutral  or  sliuhth  acid,  other- 

i hey  will  choke.   This  put  -  Linary 

mine  circulating  water  oul  of  the  question 
and  produces  further  complications.     A. 
although  the  author  I  sizing 

titrate  ti  r  further    treatment, 
he   h  shown  that   he   would   ha 

size  the  whole  of  the  pulp  likewie 
number    of    gn  >ups  ial     diami 

Equal  hydraulic  valui 
tins  case  be  of  any   valui  >re  a  1<  t 

achinery  would  be  required. 

A 1 1 \   g<  Id  that  can  reach  the  amalg 

:ii'  'i    plate   can    also    he   saved    b  QCi  Ql  rat- 

ing    'Ie.  ici  s."     is    n.  •  as     the 

author  seems  to  think.  What  is  obvious 
is  thai  concentrating  devices  pick  up  tons 
of  material,  while  amalgamating  plates  are 
picking  up  ounces.  This  may  he  one  of  the 
ns  why  Langlaag  ohuis 

Estate,  and  i  ther  ci  mpanies  abandi  oed  a  n- 
centrating  plants,     if  the  shaking  table  de- 
vice meiii ioned  by  the  author  could  n< 
pm      better  i  r  than   it   d  d 

as  an  amalgamator,  then  it  would  be 

i 

Having  come  to  the  conclusion  that  the 
author  hs  Lvanced  anything 

tical  value,  I  will  marl;  the  sympathy  1 
for  the  attitude  of  mental  disc  mvnt  h( 
plays,  by  making  the  fell. .win 

the     criticism      of      him-elt      and     I 

Illelni 

should    it    be    found    on    any    particular 

mine,    that    cyanide    solution    extracts    from 
the  original  ore.  crushed   ti.  si/es   within 

omic  limits  of  tine  grinding,   as  much 
of  the  gold  .is  is  recovered  by  present  amal- 
gamation and  cyanide  meth  as,  then  aba 
amalgamation.     Crush   in  cyanide  gold 
solution,     using     Btamps,     classil 
tubes,   returning  all  •  to  tube 
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drag  or  other  classifiers.  In  this  way  make 
sure  of  closed  circuit  for  long  contact. 

On  the  ether  hand  should  cyanide  not 
give  such  a  good  extraction  continue  as  ar 
present,  with  the  following  refinements:  — 

Abandon  the  present  pulp-thickening 
cones  for  real  classifiers,  capable  of  group- 
ing particles  according  to  their  hydraulic 
values.      (See  Professor  Stanley's  paper  on 

Classifiers  and  Classification,"  and  the  dis- 
cussion.4). Eliminate  from  tube  overflew  all 
+  20  sizes,  by  trommel  preferably,  or  by 
Callow  screen,  so  that  the  closed  circuit  is 
avoided.  In  this  way  a  pulp,  containing 
the  value,  would  be  obtained  for  plate  amal- 
gamation, accompanied  by  deflotation  and 
canvas  or  corduroy  concentration,  and  so 
lead  to  lower  residues,  the  end  we  all  desire. 

There  being  no  further  discussion,  the 
meeting  then  terminated. 


Obituary. 


D.  M.  FEKGUSON. 

The  death  of  Mr,  D.  M.  Ferguson,  late 
Assistant  Manager,  Simmer  Deep- Jupiter 
Mines,  took  place  at  Isip:rgo,  on  the  5th 
of  September  last,  after  a  long  and  distress- 
ing illness. 

Donald  Meredith  Fergu--on  was  only 
thirty-three  years  old  at  the  time  of  his  de- 
cease, and  had  worked  for  about  13  years 
on  the  mines  of  the  Consolidated  Gold 
Fields  near  Germiston. 

Starting  as  a  sampler  learner  on  the 
Simmer  Deep  early  in  1907,  in  eight  years, 
through  strenuous  application  to  duty  and 
steady  study,  he  rose  to  be  Manager  of  the 
Jupiter  mine. 

The  deceased  was  a  great  example  of  the 
eagerly  ambitious  and  studious  type  of 
young  man,  who,  without  great  educational 
advantages,  is  determined  to  progress  in 
life. 

The  writer  has  known  him  since  1907, 
and  has  always  admiringly  wondered  at  his 
untiring  perseverance   and   application. 

To  obtain  knowledge  of  every  kind  was 
his  aim:  most  subjects,  particularly  those 
connected  with  mining,  were  eagerly  studied 
and  assimilated. 

His  death  leaves  a  blank  not  to  be  filled 
amongst  his  associates  on  the  mines,  and  it 
will  be  long  before  "  Fergie  "  is  forgotten. 
All   on   the   mine    esteemed    him,    from    the 

"This  Journql,  Vol.   XIV.,   Mav,   1914,  p.   445, 
and  Vol.   XV.,  Aug..  1914,  p.   34. 


humble  waste  packer  to  the  Genera]  Man- 
ager, because  as  a  man  he  was  •"white," 
and  possessed  in  an  extraordinary  degree 
the  gift  of  "  handling  men. " 

Sincerest    sympathy    is    extruded    to    his 

\   and  young  family. 
He  became  a  member  of  this  Society  in 
X'  vember,  1917. 

H.  K. 


Notices  and  Abstracts  of  Articles  and- 
Papers. 


CHEMISTRY. 

Selenium  and  its  Applications.— An  account  is 
given  of  the  methods  in  use  for  extracting  selenium 
from  its  ores.  All  the  scientific  and  technical  ap- 
plications of  selenium,  with  one  or  two  minor  ex- 
ceptions, depend  upon  the  increase  of  the  electrical 
conductivity  of  the  element  under  the  influence  of 
lighc.  The  different  allotropic  forms  differ  widely 
in  their  sensitiveness  to  light,  and  attention  is 
particularly  directed  to  the  very  sensitive  variety 
of  vitreous  selenium  previously  described  by  the 
author.  (Jour.  Soc.  Chem.  Ind.,  1915,  379.) 
Descriptions  of  different  types  of  selenium 
cells  are  given,,  and  of  the  methods  used 
for  determining  their  sensitiveness.  Selenium 
cells  have  been  used  successfully  for  con- 
trolling the  draught  in  factory  chimneys.  A 
selenium  cell  is  placed  in  a  suitable  position  in  the 
chimney,  and  is  illuminated  by  a  lamp  situated  on 
the  opposite  side  of  the  flue.  The  amount  of  light 
falling  on  the  cell,  influenced  by  the  quantity  of 
smoke  passing  between  the  lamp  and  the  cell,  deter- 
mines the  strength  of  the  current  passing  through 
the  cell,  and  the  current  variations  are  indicated 
by  a  recording  galvanometer.  The  same  principle 
has  been  applied  to  the  control  of  the  manufacture 
of  sulphuric  acid  by  the  contact  process,  the  de- 
gree of  transparency  of  the  gases  in  the  reaction 
tube  being  recorded  by  means  of  a  selenium  cell 
and  galvanometer.  An  account  is  also  given  of 
experiments  on  the  use  of  selenium  cells  for  wire- 
less telephonic  and  telegraphic  purposes,  for  deter- 
mining the  position  of  hostile  artillery,  for  the 
telegraphic  transmission  of  illustrations  and  pic- 
tures, and  for  recording  variations  in  the  intensity 
of  the  light  emitted  by  the  sun  during  an  eclipse. 
Selenium  lias  also  been  used  in  place  of  sulphur  for 
vulcanising  rubber,  and  in  glass  to  obtain  a  pale 
violet  colour. — L.  Ancel  (Chirn.  et  Ind.,  1919.  2, 
245-259.1  Journ.  Soc.  Chun.  Ind.,  Mav  31st,  1919, 
p.   321  A.      (J.   A.   W.) 


The  Sulphuric  Acid  Industry. — Owing  to  its 
connection  with  the  manufacture  of  explosives,  the 
sulphuric  acid  industry  is  one  of  the  most  highly 
developed  in  the  Union.  The  five  firms  engaged 
in  it  produce  about  53,000  tons  of  sulphur  trioxide 
a  year,  most  of  which  thev  consume  themselves  in 
the  manufacture  of  explosives,  so  that  in  the  year 
1916-1917  only  2,964  tons  of  sulphuric  acid  was 
available  for  disposal.  The  manufacture  of  am- 
monium sulphate  requires  about  2,500  tons  of  com- 
mercial acid  yearly  and  the  cyanide  process  for  gold 
about   1.800  tons  of  arsenic-free  acid.     Minor  quan- 
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are  employed   for  making  superphosphate 
flitting   fate,   etc.      fcfe  m     Kynoch,    Ltd.,  advei 

>   chemically   pure  arid   which,   conforms  to  the 
standard  of  the  British  Pharmacopcecia. 

Bef  n'   the   raw   materials   were   almost 

wholly    imported,   the   sulphur    chiefly    from    Sicily 
(Sicilj  9panish    pyrites.      The   im- 

ports  ten   i '  •  enl  j  ■  1 1     are  : — 


increasing  difficulty  in  obtaining  sufficient 
imported  sulphur  to  rapply  the  growing  demand 
hai  directed  attention  to  South  African  sources, 
and  large  quantities  of  Local  pyrites,  mainly 
centrates  from  the  gold  mints,  are  employed  in 
the  chamber  process,  but  at  a  considerable  expendi- 
rnace  No  information  is  available 
ding  the  possible  use  of  pyrites  in  the  contact 
process. 

sulphur,    of    no    commercial    value,    occurs 

around  Walvis  Bay  and  < ' 

its  of  unknown  value  have  recently 
•    tin    mouth  of  the  St.  John   River, 
Griqualand     East.       Notwithstanding    possible    de 
velopments,  as  at    Areachap   in  the  Cape,  no 

illy    bkown. 

-  ver,  many  unopi       :  i itcrops 

in  the  older  formations,  and  practically  all  the  '_r"ld 

n  from  5  '"  '■'>■>  ]"•■ 
of  pyriteB.     While  the   Main   Beef   is  on  the  whole 
;  ! he   pei centage   in   the    Blai  I:    Reei 

i  ively  high,  with  only  a  ti 

Tin  al     Chemical     <'"..     Delmore, 

;  i  actory   con<  en- 
'.'.hi'  h  an  iei  ially  designed   fur- 

ttion  even   I 

1  I     in     1916, 

sulphur)    from 
At    Sabie,   in  the 
to   be    10,000    I 
uld   yield   about    1,000   ti 

.1  antimonj    and  con 
■  sulhpur 
Duld   be  produ 
'  I 
<  Province, 

t  which  30  be  in 

•    ■  ould   produce   1  .nun 

i   month   .  | >r 

phur  ami  appreciable  quant  it  ii 
Should    i  dium    nitrate   continue   t.> 

•    might    be  possible  to  utilise  local 
tiitr.i;  if    the 

I 

high  qualif  v  i-  produced  at  th  I  II  mine  in 

Northern    Rhodi  the  Brection   .>f   plant    f.u- 

rolling  Bheet    had  en  the  Hand   is  undei 
tion      Most   of  tli"  necessary    ■  could   pro- 

bably   be    built    locally.      A    small    quantity    "f    the 
spent    oxide    from   t  he   pyi  ites   burni 
into   basic   ferric   sulphati  in   the   refining 

<d  glycerin,  and  son f  the  oxide  is  possibb 

into  paint.      II 

hut    glass     and     earthet 

/ ii'/..   Feb  .  1919. )     Joui  ■ 
Chem.  hut.,  Mav  31,   1919,  p    185R      (J    A    W  | 


1914. 

1915. 

1916. 

L917. 

Tons. 

Tons. 

Tons. 

sulphur,  includ- 

.. 
1                    :    sulphur... 

3.900 
1,120 

1 1,000 

1,1 1(1 

25,700 

18,500 
900 

LY8I8    "i     MAGNXSITE.— Five   grms.   of   calcined 
magnesite   or    ]i  ;    the    natural    product    is 

•  ith      hydrochloric      acid,     and     ammonia 
added    to   the    hot    solution    until   a   persistent    tur- 
bidity  is  produced.      The  liquid  is  then  boiled,  al- 
:  to  settle,  and   filtered,  the  filter  ignited,  and 
silica    determined     in    the    residue  Tneiit 

with  hydrochloric  acid.  In  the  filtrate,  aluminium 
and  iron  are  determined  and  in  the  filtrate  from 
these,  together  with  that  from  the  fii  a,  the 

lime  and  mi  •  determined  in   the  usual   way. 

The    magnesium    is    more    conveniently    weight 
the  double  phosphate  dried  at  100°  C.  than  as  the 
pyrophosphate  after  ignition.     The  calcium   ii 
t.ial, ly    precipitated    as    Bulphate    in    pi 
alcohol,  or  the  following  rapid  method  of  separat- 
ing  it    for  estimation   may    he    used  :    A    hydrochloric 
acid    solution   of   the   mineral,   containing   not   more 

than     traces    of     five    arid,     is     ii.tr  d  getfaST 

with  the  insoluble  residue,  into  a  measuring  flask, 
the  volume  mad.'  up  to  the  mark  with  water,  and 

ammonia    solution    added.      The    flask    is   then    ■ 
and    the    liquid    mixed    and    allowed    to    settle,    the 
calcium    being    determined    in    an    aliqui 
the  clear  Liquid.      This  procedure  gives  concordant 
results  which  are  rather  lower  than  those  obtained 
when    the    calcium    i.-    pr<  ,ce    of 

magni  gium.     V.    M  \«  i : i .  \  I;  II.   < 'hi  1918, 

17,    301  305  i  m.    Ind.,    Ma 

p.    320   A        .1      \     W.) 


[odomktrii    Estimation 

In   the  titration  of   bromate-iodide  solution  with 
thiosulphate   solution    it    is   essential   that    sufl 
eil    i  ■    formed   if 

ately  \   minimum 

hydrochli 
quired    and  of   N    l    for  sulphuric  a.  id.      When  too 
little   arid    is   pi  ■-.■nt    th  ed   by 

Inornate    dire,  tly     to    sulphate.       Ti  • 
from  '  may  he  avoided  by  i  titra- 

tion  foi    a    frw    minutes  until   I 
d  iodidi 

addition  of  ammonium  molyb- 

a<  id     and     in     weakh  ! 

■  ii   iodate  and   iodidi 
rapidly  th 

above    pi  ry    in 

K 
(/'harm.    Weeleblad,  I 
/   1/    Chi  m.   Ind.,   \l..>   31st,  p.   320  I    A         \     \\    | 
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METALLURGY. 

•'  Nicu  "  Steel  and  its  Manufacture. — Hitherto, 
Sudburv  ore,  containing  (average  for  1916)  Ni  3'25 
Cu  17,  Fe  40,  S  25,  SiO„  20,  A1203,  CaO  and  MgO 
10%,  has  been  treated  mainly  as  a  nickel-copper 
ore,  with  the  result  that  the  whole  iron  content  has 
been  wasted,  while  only  about  80%  of  the  nickel 
and  83%  of  the  copper  have  been  recovered.  Mcst 
of  the  nickel  obtained  has  been  subsequently  re- 
combined  with  iron  for  the  production  of  nickel 
steel.  In  the  "  Nicu  "  process  the  ore  is  treated 
as  an  iron  ore  containing  nickel  and  copper,  for 
the  direct  production  of  an  alloy  pig-iron  which  is 
subsequently  refined  to  produce  nickel-copper 
(■"  Nicu  ")  steel.  The  ore,  the  composition  of  which 
is  adjusted  by  proper  mixing  of  the  various  grades, 
is  crushed  to  about  ^  in.  size  and  roasted,  and  the 
product  (containing  not  more  than  0'5%  S)  is 
smelted  with  coke  and  limestone.  Up  to  the  pre- 
sent the  smelting  has  been  conducted  only  in 
electric  furnaces,  but  successful  blast-furnace  opera- 
tion is  anticipated.  The  pig  produced  was  at  first 
converted  into  steel  in  an  electric  furnace ;  but 
later  an  ordinary  open  hearth-furnace  was  employed 
under  ordinary  steel-making  conditions,  with  com- 
plete success.  In  a  trial  on  weathered,  low-grade 
ore  containing  Fe  460.  Ni  13,  Cu  0'28,  SiO,  190, 
and  S  8'0%,  a  pig  was  produced  containing  Ni  2'20, 
Cu  0-40,  Mn  0-18,  Si  175,  C  30,  S  0'09,  and  P 
0"07%,  from  which  a  steel  containing  Ni  213,  Cu 
0'40,  C  0'20,  Mn  0'51.  S  003,  S  0"03,  and  P  0'006% 
was  produced  in  the  open-hearth  furnace.  This 
steel  practically  fulfilled  the  conditions  required  by 
the  British  Government  standard  2%  nickel  case- 
hardening  steel  as  regards  chemical  composition  and 
physical  tests.  Similar  agreement  was  obtained 
in  comparative  tests  on  3"5%  nickel  +  copper  (Nicu) 
steels  and  various  commercial  3' 5%  nickel  steels  ; 
while  Nicu  steel  containing  2'25%  Ni  and  075% 
Cu  was  found  equal  in  all  respects  to  commercial 
nickel  steels  containing;  3%  Ni.  Nicu  steels  in 
which  the  proportion  of  copper  does  not  exceed  g 
or  2  or  the  nickel  present  are  the  most  satisfactory 
in  practice,  and  the  copper  content  should  prefer- 
ably not  exceed  1%  if  the  steel  is  to  be  used  for 
the  same  purposes  as  the  corresponding  nickel  steel. 
By  the  Nicu  process,  98%  of  the  nickel,  98%  of 
the  copper,  and  96%  of  the  iron  in  the  ore  are 
recovered.  Without  considering;  the  sulphur,  of 
which  a  recovery  of  80%  is  anticipated,  it  is  esti- 
mated that  Nicu  steel  equivalent  to  3%  nickel  steel 
could  be  produced  at  $30'00  (£6  5s.)  per  ton. 
whereas  the  selling  price  of  the  latter  in  normal 
times  is  more  than  twice  that  figure. — G.  M.  Col- 
vocoresses,  (Trans.-Canadian  Min.  Inst.,  1918,  21. 
48-75),  Journ.  Soc.  Ghent.  Ind.,  May  31st, "1919.  p. 
326  A.      (J.    A.   W.) 


Nickel  Coinage. — "  During  the  week  two  signi- 
ficant indications  have  been  given  that  the  doom 
of  silver  as  the  material  for  subsidiary  coin  in 
many  countries  is  imminent.  The  German  Reichs- 
bank  is  prepared  to  pay  in  paper  currency  for 
German  silver  coin  six  and  a-half  times  its  face 
value,  and  a  bill,  styled  '  McFadden,'  is  being  in- 
troduced into  the  U.S.  Congress  to  authorise  the 
issue  of  notes  by  Federal  Reserve  Banks,  in  various 
denominations  down  to  one  and  two  dollars,  the 
notes  to  be  legal  tender  for  amounts  not  exceed- 
ing 10  dlolars.  The  Bill  also  provides  for  reduc- 
ing   the    quality    of    silver    coin    to    0'800.       It    has 


recently  been  announced  that  the  silver  in  Cana- 
dian coins  is  to  be  reduced  to  a  similar  quality. 
We  understand  that  the  new  Indian  ^  and  ^-rupee 
pieces  are  not  composed  of  pure  nickel,  but  of  an 
alloy  of  nickel  and  copper,  worth  about  half  the 
value  of  the  pure  metal.  The  intrinsic  worth  of 
subsidiary  coins  is  not  material.  The  desiderata 
are  that  they  should  be  difficult  of  forgery,  and 
lasting  in  wear.  Strangely  enough,  the  Indian 
Currency  Act  authorised  nickel  '(ins,  whereas 
actually  nickel  alloy  has  been  employed.  It  is 
reported  officially  in  Switzerland  thai  the  com- 
parative abrasion  of  various  coins  was  tested  by 
placing  equal  weights  of  many  varieties  inside  a 
drum,  which  was  revolved  for  40  continuous  hours. 
The   result   was  as  follows  : — 

o/ 
/o 

10-rappen  piece  of  aluminium  alloy 1127 

1-franc  piece  of  0'835  silver,  0"165  copper  ...  779 

2-franc  piece  of  0-835  silver,  0-165  copper  ...  662 

^-franc  piece  of  0'835  silver,  0'165  copper  ...  577 
5-rappen    piece    of     brass     (100     rappen  =  l 

franc)             4'01 

10-rappen    piece    of    brass     (containing    60% 

copper,    40%    zinc)            3'69 

5-rappen   piece   of    copper-nickel        329 

10-rappen   piece   of    copper-nickel        ...         ...  2' 45 

1-rappen    piece    of    bronze        ...         ...         ...  1'23 

2-rappen    piece   of    bronze        ...         ...         ...  109 

20-rappen  piece  of   pure  nickel           ...         ...  0'59 

It  seems  a  pity,  therefore,  that  the  Indian  Gov- 
ernment did  not  decide  upon  pure  nickel,  which 
has  also  the  faculty  of  retaining  its  pristine  con- 
dition to  a  remarkable  degree.  The  hardness  of 
pure  nickel  gives  this  metal  many  advantages. 
Owing  to  the  clear-cut  effect  produced  by  a  die 
upon  this  metal,  it  is  almost  impossible  to  manu- 
facture spurious  coins.  Great  expense  must  be 
incurred  in  setting  up  suitable  plant,  and  intense 
heat  is  required  to  melt  and  cast  the  blinks.  We 
are  informed  that  the  methods  of  dealing  with 
it  are  so  perfected  that  ordinary  steel  dies  can  now 
be  used.  The  1914  report  of  the  Deputv-.Taster 
of  the  Royal  Mint  referred  to  the  resistance  of 
pure  nickel  to  chemical  attack,  and  the  discovery 
recently  has  been  made  that  pure  nickel  coins  har- 
bour far  fewer  bacteria  than  those  composed  of 
other  metals.  Like  cobalt  and  iron,  nickel  is  sub- 
ject to  magnetic  attraction,  but  an  admixture  of 
only  5  per  cent,  of  other  metals  deprives  it  of 
this  quality.  Thus  the  detection  of  nickel  alloy 
coins  is  rendered  easy.  The  Swiss  Govern- 
ment was  compelled  to  relinquish  coining;  nickel 
during  the  war,  and  resorted  to  brass  scrap,  out 
of  which  excellent  golden-coloured  pieces  were 
minted.  Iron,  zinc  and  aluminium  have  been 
utilised  for  coinage  on  the  Continent  of  late,  and 
it  has  even  been  stated  that  discs  cut  out  of  tin 
jam-pots  have  circulated  as  money  in  regimental 
districts  in  the  East  where  troops  have  been  sta- 
tioned." 

(Nickel  coins  can  be  tested  by  means  of  a  mag- 
netized knife  blade  .  Nickel  coins  are  discussed 
in  the  recent  report  of  the  Ontario  Royal  Nickel 
Commission,  of  which  the  Chairman  was  the  lat" 
Mr.  G.  T.  Holloway,  Corresponding  Member  if 
Council  of  this  Society. — Ed.  Coram.) — From 
Samuel  Montagu  &  <'>•>.'*  Bullion  Report  dated 
22nd  January,  published  in  The  Economist  of  24th 
January.    1920.      (W.   A.   C.) 
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minim; 
Deep  Mining  Tempeeai  eie  EUnd. 

I 

sitate  a  very  large  installation,  for  direct 
quantitii 
lerable      The  problem  bad  been  met   with  on 
the  W  ind   in  a   rather  acute  form,  and   it 

might  !»•  of  in"  '■  the  method 

in    thi  Mine,    which    was    one    of    the 

I  and  deepest  mines  of  the  Witwatersrand. 

•  in,    of  the  •    '      Deep  M  ine  was  simple 
enough.     The  an  about 

ong  on   the  Btrike  and   8,000   ft.   on   the 
dip. 

\t    the    present    time-   the   workings,    which 

confined  t"  tin-  uppermost  portion  of  the  mini 

tended    over   an    area   of   approximately    10,000    ft. 

the  strike  by  3,500   ft.   on  the  dip,  and   the 

rtical  depth  at  present   was  1*500  ft.     On 

the    v.  ind    the   temperature   of    the    rocks 

i  dg.   for  .-mtv   1,1 
in   depth,   anci    • 

Tins    would    not    I"-    at    .ill    serious 

the  fa<  t   that  the  air,  shortly  after 

leaving  the  main  intakes,   very   soon   became  satur- 

■  i  consequi  emulations  stipulating  that 

all   roi  raid   1>"   kept    wet    in   order  to 

nation    of    duel        \ 
air  at   a   temperature  of   84    deg.    F.    was   Bcarcelj 
supportable   unless    the   air    waa    in   active    n 
and   this  bitter  condition   could   not   1"-  main! 
•    •  point,    particularly    in   development    ends 

In  this  connection   it   might  I"-  mentioned  that   the 
ermomeb  I  by  Dr.  H    Leonard  Hill, 

I,  i<i    been    found    in  in    ti  analat  u^    the 

il    tempi  ■ 
Ji-   numerical   result,   as   this   instrument 

■  lii  at  ion    t  he    ten rat  ore 

but    bIso   the   i  noling   effei  t    due    to 
motion  of  the 

n         had    therefore    reached    the    limit    on    the 

D      i,  and   had  ddil  ional  2.' ft.   to 

iced    n  ith  the  net  essity  of  reducing 
i  temperature  from  between  95  and  100  deg    I 
;.   it   would   !»•  at   7,000  ft.)  to  about   7« 

pie    that  upon 

•  lating 

<  ii rr«- n t  nf  air  due  t"  evaporation  and  t"  its  specific 

I .     il   ling   near  t he   bottom  i  I 

•  .  Init 

nlv.  and  in  any 

t  on  the  I   mpera 

ture  the    mine,    uuh 

applied   from  all    murcei       In  the  '  it  \ 
this     lat  tei     i  "in lit  ion     obtained      it     th       i 

nt.  and   thi  not    1 1  * •  *  slightest   difficulty 

depth   i • 

hut  whether  the  principle  would  1 |ualh   ru 

ful   al  ii 

■  ful   inquiry   into  tic- 
problem   rendered   it   qu  I 
t lint    t Ih-v    '.•. i  uliI    bi  ful.      The    air    be<  line 

from 
the   main  I    long 

dead-end  .  nn  difficult)    had  been  found  in  k< 
allt1 

ture,      I  lead  end  by    a 

.1    ventilal  dry    air    I 

Imt  the  nei  essit  y  fur  tliis  had  not 

1  t   the  ly    all 

the  wort  effectively  cooled   by  the 

exhaust   from  the  roi  h  drills. 

Phe  heat  nf  the  air  in  the  mine  came  from  the 


follow  of  I  be  ail- 

in  its  waj   down  the  shaft.     This  wi 
in    fact,   the   t.  mperature   i  ise  on   tl 

than   the   tempera!  f   the 

rock  due  to  depth.     \.)  The  flow  i  I  m  the 

lurk   mass   tii   the   air  of    tin-    workings.     Thi 

■  I    upon   a    great    many    I  them 

•    the    i.nks    and    tin* 
temperatun  k    and    the 

iir  cui   ■  the  relation  between  the  volu 

the    workings  and    the    rock   Burfaci  c)    the 

daily   increment  of   surface  resulting   from   m 
cj|    Further   sources   of    heat    are    water,    the    nun 
working    in   the    mine,   the   combustion   of   illumin- 
ants,    explosives   and    eleel  er.     A    frequent 

source   oi    heat    supply,    viz.,    chemical    chang 
minerals,  is  not,  in  tin-  case  of  the  Wit 

y  import  ■ 
tbsorb  this   heat  they   were  relying   up 
(1)   The  specific  heat   of  the  air,  and   (2)  thi 
absorbed    by   its  evaporative   power.      It    was   very 
fortunate  that   in  the  Transvaal  the  air  durii 
greater  part  of  the  year  was  dry,  the  pi  i 
humidity  ranging  between  71   per  cent,  during  tin- 
rainy  season  and  about  36  per  rent,  during  » 
and   it    was  this   fact    which    rendered   the   method 
practicable,   and    might    possibly   afford   a   complete 
solution  of  the  difficulty.     The  capacity  of  tl 

as    previously    stated,     inn. nun    cub     ft.    per 
minute,   and   tin-   average   heat  absorbing   powi 
this  quantity   of    air     v.. is     1,700,000    calories    pet 

d.     Of   tin-  amount    fifth   was   due  t.>  the 

specific   beat   of     the    air    am  fths   due   to 

evaporation     tin   account    of   the   dynamic    hi 
they   lost,   in   the   deepest    part    of   the  mine. 
ticaily    the    whole   of    the    heat-absorbing    capacity 
resulting    from    the    specific    heat.    bu1    as    the    air 

dlower  parts  of   the   mil  • 
this    was    returned.      In    the    calculations    the    ab 
straction   of    1,360,000   calories   pei    second    ti 

that     was    relied    upon.       The    items    under    tin 

(3)    amounted    to    about     185,000    calorii 
•  I.    leavjng    a     balance    of    roughly     1,200,000 
calorii  ond  available  foi   absorbing  thi 

from    the    rocl  \      miug    that    the    mini 

bounded   by   an   infinite  mass  of   rock,   and   assum 

iiil;    that     the    estimate    of    conductivity,    which    was 

based   on   experiments,   of   0*0093  set,   thia 

quantity    oi    heat    -  eatei    than    the    heat  flow 

from  the  i  n  air  current  of  a  temperature 

F.     I  nd<  r  t  he  present  i  ondil 

the  mine   would   tend   to   I me  lei 

whole,    but    the   continuou  in    the   ■ 

the  mine  was  having  tl pposite  tendei 

•  ■  gulat  in .'  to  a  i  onsidi 
ting  nf  the  air  inci 
mil    then  indent 

■  he  exercise  nf  this  i 

md   also  ii isequem  e  "f  th  ■  dj  namii 

the    air    travelled    from    the    lower    to    the    upper 

mpoi  i  nit    t 
dow  ncast    .-haft  i  as   dri  i        ble,    in    oi  i 

fur    use    in    tin-    l  '    the    mine.      In    prae 

this  led  tu  a  little  difficulty  in  controlling  tin1 

tempi  the  air   was  apt    to  1 me  t  I 

it    left    the  main   intake 
abundant    supplj    "f    moisture,    ami.   mi   the  other 

h   it      W  here     t  In-      i  urn  ii' 

sh.      <  'ontnil    w  lly    effected    w  it 

much    difficulty    in    either    case    bv    regulating    the 
quantity    of    the    air  and  restricting  the  supply  of 
.   moisture.     The  dynamic  cooling  admitted  of  a  very 
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simple  type  of  ventilating  scheme.  All  that  was 
necessary,  so  far  as  the  temperature  was  concerned, 
was  to  keep  the  downcast  shafts  dry  and  bring  th 
main  supply  of  fresh  air  to  the  deepest  part  of  the 
mine.  If  its  condition  was  made  satisfactory  at 
this  point,  it  was  not  likely  to  become  unsatisfac- 
tory higher  up  in  the  mine.  A  further  effect  of  th" 
dynamic  fall  in  temperature  was  to  bring  about  a 
condensation  of  moisture,  making  the  air  extremely 
foggy  in  the  upper  parts  of  the  mine,  and  it  had 
this  incidental  and  unlooked  for  advantage,  that, 
the  air  became  completely  cleared  of  dust  particles. 
— E.  H.  Clifford,  Iron  qnd  Coal  Trades'  Review, 
Aug.   1,  1919,  p.  147.     (J.  A.  W.) 


MISCELLAXEOCS. 
Neutralising  of  Acid  Mine  Water  ox  the 
wltwatersrand  and  settlement  and  treatment 
of  Sludge  Formed  Thereby. — All  the  mine 
waters  of  the  Witwatersrand  are  acid,  from  Rand- 
fontein  to  and  including  the  E.R.P.M.  mines. 
From  thence,  eastward,  it  is  not  unusual  to  find 
the  water  neutral  or  slightly  alkaline,  as  at  New 
Modderfontein,  Modder  B.,  and  Modder  East,  due 
to  presence  of  bi-carbonate  of  lime  derived  from 
water  issuing  from  the  dolomite  formation. 

The  following  table  serves  as  an  illustration  of 
the  amount  of  water  pumped  and  acid  content,  of 
a  few  of   our  mines  : — 

Acidity  (in  term) 
of  Sulphuric  Acids 
Gallons  before 

pumped         Neutralising. 
Mine.  daily.  Percent. 

Village    Deep  700,000  0"01 

Ferreira    Deep        260,000  0-06 

Durban    Roodepoort    Deep     500,000  0'02 

Robinson    G.M 330,000  0"02 

The     following     constituents     are     generally     con- 
tained   in    mine    water  : — 
Free  sulphuric  acid. 
Soluble    silica. 
Ferric   sulphate. 
Ferrous    sulphate. 
Aluminium  sulphate. 

Sulphates  of   calcium,   magnesium   and   alkalies, 
together  with  chlorides. 
In    the    treatment    of    the    acid    mine    water    the 
following  four  objects  may  be  held  in  view  : — 

(1)  The  efficient  and  economic  neutralisation  of 
the  free  acid  (sulphuric)  and  of  the  acid 
ferric  sulphate,  to  prevent  pipe  and  pump 
corrosion. 

(2)  The  settlement  underground  of  the  solids 
suspended  in  the  water  so  as  to  deliver  rea- 
sonably clear  water  to  the  pumps  in  orde" 
to  avoid  excessive  abrasion  and  choking  of 
pipe  lines. 

(3)  The  complete  neutralisation  of  free  acid, 
precipitation  of  ferric  and  ferrous  sulphate 
and  sulphate  of  magnesium  and  settlement 
of  the  precipitated  salts  to  render  the  water 
suitable  for  use  in  the  reduction  works. 

(4)  Neutralisation  of  the  free  acid  accompanied 
by  settlement  or  filtration,  to  render  the 
water  suitable  for  use  and  re-use  in  under- 
ground spraying  and  washing  in  accordance 
with    Government  Regulations. 

Neutralising  Re-agents. — The  neutralising  re- 
agents in  current  use  on  the  local  mines  are  car- 
bonate  of  soda  (Na2C03),  unslaked  lime  (CaO), 
slaked  lime  [T'a(OH)!j,  and  pulverulent  carbonate 
of  lime   (CaCO,). 

Use  of  Sorla. — The  soda  used  until   recently  has 


been   in  the  form   of   crude   soda   obtained    from   a 

natural   deposit   in  tin-   Pretoria   district    tabling 

60  per  cent,   of    >■■<»>.   the   balance   being  chiefly 
water  of  crystallisation  and  detritus  of  the  deposit. 

('nlcuim  Carbonate.  This  reagent  is  a  natural 
pulverulent  form  of  carbonate  of  lime,  found  in 
extensive  deposits  in  several  parts  of  the  I 
vaal.  Examination  of  a  representative  sample 
shows  a  CaCOj  content  of  90  per  cent.,  grading 
91  per  cent,  passing  a  200-linear  mesh  screen. 

/  s<     of    Lime. — The    neutralisation    of    the 
acid  and  acid  ferric  sulphate  can  be  obtained  with 
lime,  preferably   with  hydrated  air  separated   lime. 

For  reduction  works  purposes,  the  portion  cf 
the  mine  water  used  in  the  replenishing  of  the  mill 
water  circuit  should  not  only  be  completely  neu- 
tralised but  further  purified  (3),  i.e.,  in  addition 
to  the  free  acid  being  neutralised  and  ferric  sul- 
phate precipitated,  the  ferrous  salts  a  id  magnesium 
salts  should  be  precipitated  and  then  seU'ul  in  a 
tank  or  a  dam  on  the  surface.  For  this,  tiie  use 
of  lime  is  most  economical.  Where  all  the  mine 
water  runs  into  the  mill  storage  water  dam,  suffi- 
cient lime  from  some  source  should  be  added  to 
efficiently  effect  the  above.  The  approved  prac- 
tice is  to  treat  only  such  a  volume  of  water  as 
is  necessary  for  surface  services. 

A  satisfactory  method  of  controlling  air  separ- 
ated lime  feed  is  by  means  of  the  specially  de- 
signed  feeder    (flour  mill   type). 

An  analytical  examination  of  average  hydrated 
air-separated  lime  gives  the  follow!  >g  data  : — 

Grading  : 
+  60    mesh      +90    mesh      +200    mesh       -200    mesh 
1-18%  2-82%  4-38%  9r62% 

(a)  Available     lime      (CaO)     soluble     in 

water  ...  = 

which  is  equivalent  to  Ca(OH)2     ...    =78'9% 

(b)  Insoluble  in  water  residue     ...         ...    =211,, 

An    analysis    of    the    insoluble    residue    (b)    is    as 

follows  : — 

Insoluble  in  acids  : — 

Carbon     (free)         =   P4% 

Siliceous   residue    ...         ...         ...         ...    =17'6% 

Soluble   in   acids  : 

Iron  oxide  and  alumina  ...         ...  ...    =ll'0°o 

(Fe20,)  (A1203) 

Lime    (CaO)  =37"0% 

Magnesia   (MgO) =18-9% 

Carbon    Dioxide    (CO,) =14-1",, 

The  precipitated  sludge  with  its  admixture  of 
mine  washings  varies  greatly  in  composition  and 
physical  characteristics,  according  to  the  degree  of 
such  admixture.  The  following  determinations 
were  carried  out  for  further  information  : — 
Insoluble    in    Acid. 

(a)  Durban  Roodepoort  Deep  sludge     ...     326  % 

(b)  E.R.P.M.   sludge  72"17% 

(c)  City   Deep    sludge  82-30% 

Cyanide  Extraction  Test   on    (a)   Sludge. 

Assay  of  original 1'04  dwt. 

Residue 045   dwt. 


Extraction 


56-8% 


Lime  consumption 75  lb.      per  ton. 

Cyanide   consumption         136  lb.   per  ton. 

Evidently  it  is  questionable  practice,  to  say  the 
least,  to  send   such  materi  il  to  cyanide  works. 

1  ■'.  Waktenweh.ee  and  E.  H.  Ceogan,  abstracted 

from   The  Journal  of  the  Smith   African   Institute  of 

Engineers,    Vol.    XVIII..   Oct.,    L919,    No.    3.      (H. 
R.   A.) 


'I'll'   Journal  of  Thi    Chemical,  Metallurgical  and  Mining   Society  .Mar.   1920. 


Abstract  of  Patent  Applications. 

Luckenbach  I 

Mineral   Belective  and    frothing   agent   and    pro- 
i    methods  of   produi  ing   and   using  the 
me.     23.11 
applicat  r  the 

■  ill   and  "i    combination  of  oils  in 
the  flotation  pr< 

I  he   applicant    has   found   that   oil   dei 

i  live  ad  ion  for  Buch 
minerali   a~   carbonates  of   zin<  .   ol  ml   of 

1 1  "ii    and 

i .  by  « hich  these  minerals  are  re 

•  ■I    in   the   standard    flotation   machines.     The 

applicant    has   found   thai   the  greasewood   oil   must 

be   prepared    in   a   certain   particular   way.  and   has 

ered  that  the  mixture  ol  "I  oil 

with  the  ordinary  flotation  oils  results  in  a  higher 

ery  of  minerals  in  the  flotation  proa 


A     ill  '   .In, .Ii  ical  or  tubular 

27.12  18. 
This  application   is   for  a   tubolai  ecially 

i  _■   mine  poles  or 

•     in    the    mines    in    connection    with 

foi   tin1  Bupport  "f  banging 

l  and  placed 

I  her. 

M  ning    and    [nv< 
i  ltd.      ]  in    the    electrolytic 

I  i  ■  .in  their  solut  ions.     '-"-'.  L.19 
rial  in:; 

the    metal    bearing    solution,    and    then    delivering 

.I   type   desi  i  ibed    in 
ii  which  the  met  >!  is  separated  from 
n   bj    beii 
perm  The    latter    may    l»-    made    of 

in.  hi  porated    as    de 
bed   in  ap|.ln  ii  ion    No     19.19 

•  nt   c  I  imii  i  he   remo\  al  of 

:  i  ■in    the    .-"liit  ion    before    ele<  1 1  ical    pre 

ition    in    which    tin-   metal   bearing    solution    is 

i  mi-  ible  <  athnde  of  Inn-  porosity 

1  and    I  nvestmenl    < 

Improvements     in    electrodes     for 
electroyltii     i 

rmeable  cathode   for 
olyticalh      precipitating     metals     from     their 

nt   nil  t  hi 
nil'1  :        I  In-   i  athode 

■  I  ted  fibre  in  which 
hi, H-.  .1    .  ond  tctir      matei  ial     ucli    ai    graphite 
i  ted 
The  i  Ian,  ii  in  iiiiiiiln" .  and  ai  • 

i  .    pel  ii"  tbli     •  felted 

,n    w  l.ii  h    a    i  omminuted    •  nndui  t  i 

I     t  In-     met  hod     lis    w  hi<  li   one 
ide. 


I  '  ■  '•   I''        '  ■       I.'       I '.i     .vii         I  inpruv  <■  ii  i  t-i  1 1  **     ill     pi 

and    api  for 

finely   dii  idi  d  m  iterial.      12  3  19 

Tin-    application    I  and 

apparatus  1  t  ion    and  in    of 

■ 
Bj    this    |  ■■   finely   divided    metallifi 

material    is    heated    and    subji 


iiillu.  ■  I  on  to  the 

■ 

The  tlami  especial!]    made  for  t1  uj  in 

•    tin-   drying   or   heating   of   the    particle* 
before  being  brought  into  thi 

The    apparatus    consists 
hopper  mounted   on  a   hollow   vertical  shaft   which 
has  a   pan  connected   to  it.-  lowei   end.  the  m 
being    t" « - « i   through    ports   in   the   hollow   shaft    into- 
the  pan.     The  rim  <if  the  pan  is  the  earthed 
trod  -.      The  nt  hi  de  is  ad  justab  i 

spat  i  il   above  the  rim  of  the   p  in. 
The   pan   is  eh-it  ri<  ally   heated.     The   dividing 
having  circular  hoppers  is  placed  outwardly  of  tha 
electrodes  and   mav   form   part   of  the  botton 
trode.      A    discharge    hopper   revolving   in    the   op- 
posite direction  extends  from  the  dividing  die 

- ml    hollow    shaft.       The    whole  in   and 

provided   with   air  ports  at   the  top  and   a   Buction 
device    it  the  bottom  of  the  hollow  shafts. 


k     B.   Quinan.     Improve nts  in  or 

ing  to  the  production  of  nitric  acid.     L9.3  L9. 
The  applicant  claims  certain  improvements  in  the 
synthetic   production  nf   nitric  acid.     Although  the 
applicant   i  en  different  claims,  they 

an-   only    more  detailed    descriptions   as   to   hi 
carry    out    the    pro<  I 


-      i      II     Smith,     l-'.ic  ,•  e   Rel    rts      21.3.19 

This  application  relate.-  to  a  c bined  retort  and 

furnace  for  the  distillation  of  coal  continuously. 

It    consists   "f  a   shell,   tin-    innermost    porti 
which    includes    hollow    carborundum    tiles    which 
provide    combustion    flues,    Burrounded    bj    ■    beat- 
storing  material   such   as   fire   brick,   with   an 

metallic    shell,    lined    w  i  1 1 1    a    heat   ilisill.lt  i : 

Buch 

The  retort    portion   has  a  heart  shaped 
tion  tu  contain  a  pair  nf  paddle  shafts,  with  blades 
attached   for  the  double  purpose-of  acting  as  con 

•    ..m     the      I 

,1  clinging  thi 

227.19      '      II     Smith      I    irbonizing  fum 
31 
The  applicatii  n  is  b  mizing   ( 

tun    tu   make   briquets   from    i 
bonized    coal,    using    tar     or    pitch     as    a    binding 
m. ltd  ill       Tin-    appl  not    i  laim    thi 

(.f     tar    in     pitch     a-    a     bind  ill  which     is 

universally    used,    and    only    claims    thi.-    particular 
f urnai  e,  as  in  t  he  drawing. 
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Proceedings 

AT 

Ordinary  General  Meeting-, 
April  17,   1920. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  and  Technology  Building, 
Johannesburg,  on  Saturday,  17th  April, 
1920,  Mr.  Jas.  Gray  (President)  in 
the  chair.     There  were  also  present:  — 

28  Members:  Messrs.  J.  Chilton,  G.  A. 
YVatermever,  C.  J  Gray,  J.  H.  Johnson, 
J.  J.  R.  Smythe,  J.  R.  Thurlow,  T.  G. 
Trevor,  H.  S.  Meyer.  Prof.  J.  A.  Wi'kiuscn 
(Members  of  Council);  P.  Cazalet,  Prof.  J. 
Cellier,  P.  Friedman,  W.  S.  Goidon.  L.  D. 
Hinple,  Sir  R.  X.  Kotze,  J.  D.  Marquard, 
J.  M.  Neill,  Dr.  A  J.  Orenstein,  A.  E. 
Pulford,  Dr.  A.  W.  Rogers,  F.P.S..  S.  H. 
Steels,  J.  Thorlund,  W.  E.  Thorpe,  C. 
Toombs,  J.  Watson.  H.  R.  S.  Wilkes,  \. 
Willcox  and  J.  A.  Woodburn. 

3  Associates:  Messrs.  E.  P.  Cowles,  C. 
L.  Dewar  and  J.  Gibson. 

6  Visitors  and  H.  A.  G.  Jeffreys  (Secre- 
tary). 

MINUTES. 

The  Minutes  of  the  Ordinary  General 
Meeting,  held  on  20th  March,  1920,  as 
recorded  in  the  March  Journal,  were  con- 
firmed. 

NEW    MEMBERS. 

Prof.  J  A.  Wilkmson  and  Mr.  J.  R. 
Thurlow,  haying  been  elected  as  scrutineers 
in  connection  with  the  ballot  for  the  election 
of  new  members,  the  following  were 
declared  unanimously  elected:  — 
Addie,  John  Kenneth,  General  Manager,  Witbank 

Colliery.  Ltd.,  Witbank.     Mining  Engineer. 
French,    Arthur,    P.O.    B>v    1242.    Johannesburg. 

Manager,    General    Min;nc;    &    Finance    Corpn., 

Ltd. 


Lawn.  James  Gunson,  P.O.  Box  590,  Johannesburg. 
Mining  Eugineer. 

Parry.  John,  The  Laboratov,  De  rieers  Consoli- 
dated Mines,  Ltd.,  Kimberlev.  Analytical 
Chemist. 

Willey,  Joseph  Leonard.  P.O.  Box  3,  Brakpan. 
Metallurgist. 

WrLMOT,  Louis  Boniface,  30  Oceana  Bldgs.,  Sim- 
monds  St.,  P.O.  Box  2106,  Johannesburg. 
Engineer. 

OBITUARY. 

The  President:  I  regret  to  announce  the 
death  of  Mr.  John  Stuart  MacArthur,  an 
Hon.  Member  of  this  Society  for  many 
years.  As  you  are  aware,  Mr.  MacArthur, 
in  conjuction  with  Dr.  Forrest  invented 
the  Cyanide  Process  for  the  recouery  of  gold 
in  1887,  which  was  successfully  introduced 
on  the  Rand  in  1890.  It  is  a  platitude  to 
say  the  Cyanide  Process  reyolutionised  the 
metallurgy  of  gold.  I  would  ask  you  to  rise 
as  a  mark  of  respect  to  his  memory. 

All  members  present  rose  to  their  feet. 

JOINT    HOUSING     SCHEME. 

At  our  last  meeting  it  was  reported  thai 
the  first  step  in  connection  with  the  scheme 
for  joint  housing  had  reached  a  successful 
termination,  inasmuch  as  a  home  "  had 
been  obtained.  To-night  we  come  to  the 
second  stage — that  is,  the  launching  of  a 
financial  campaign  for  the  purpose  of  raising 
the  necessary  funds  to  render  the  building 
habitable  and  suitable  for  the  work  of  the 
Technical  Societies. 

This  Society,  as  a  constituent  member  of 
the  Associated  Scientific  and  Technical 
Societies  of  South  Africa  is  approaching  its 
members  to  assist  in  raising  a  sum  of  about 
£4,000,  which  is  required  immediately  for 
executing  repairs,  for  the  purchase  of 
necessary  furniture,  payment  of  transfer 
fees,  and  legal  expenses,  and  sundry  other 
matters. 

I  desire  to  move  the  following  resolutions 
for  your  consideration,  and,  I  hope, 
approval :  — 
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That  thi  '  ••  d  Meeting  of  members 
hereby  accords  its  most  hearty  approval  <>f 
the  action  of  its  Council  in  agreeing  to  the 
recommendations  of  tin-  Joint  Committee  of 
the  Closer  Working  'i  Scientific  and 
Tim  bnical    -  regard  to  the   pur- 

l  inneaburg  '  lub  as  a 
joint  home  for  the  work  01  the  Societies, 
and,  at  the  same  time,  requests  the  Council 
on  behalf  of  the  Society  to  do  all  in  its 
[H.wcr  to  further  that  object. 
That  t  lii.-  General  Meeting  of  members  hi 
approves  the  recommendation  of  the  Council 
in  voting  the  .sum  of  £150  from  the  funds 
nf  the  Society  gift  to  the  Associated 

rific   and    Technical    Societies   of   South 

A  1 1 

(3)  That    this    General    Meeting    approves 
appeal  being  made  at  once  to  the  memb 
the  Society  in  order  to  assist  this  object  with 
a    request     for    donations     from     individual 
numbers  of  one  pound  or  m 

I     in  i\     Bay    the    ( Jouncil     has    dec 
amongst  themselves  to  raise  as  large  a  sum 
of  n,  •  ble.     In  thai  connection, 

I   have   very  greal    pleasure   in   annoui 
thai    three   donations  of  ten   guineas   have 
received  already. 

We  have  pi  nighl  our  represents 

d    •       Ji   fit    Committee,   as  well  as 

repn     ital  bl  er    Sociel  ies,    and    I 

will    leave    it    to   them    to    pli the    full 

re  you. 

Mr.  John  Watson     Member):  1  have  very 
much  pleasure  in  seconding  tin-  resolutions. 
I   was  a   member  of  the  original  Sub-C 
mitt<  me  with  Mr.  U.S.  Meyer, 

and   I   am  now  glad  to  find  the  matter  is 
bearing  fruil . 

Prof.  J.  A.  Wilkinson       /',,  |    Presidt 
I   hope   the    resolutions    which    have   been 
plac<  'I    bef<  re  you   this   evening   will   meel 
with  your  unanimous  Bupport.     The  Labours 
of  the   Committee,    which    has   now 

this  Bubjecl .  have 
at  last  borne  Borne  fruit.  Within  another 
six  months  all  the  various  Societies  which 
have   participated    in    I  menl 

will  find  me  thing  more  than  a 

.  thai  which  is  implied  in  the  term 
which  has  hitherto  been  used  in  the  name 
of  the  Ci  mi,  mely,  closer  working. 

Thi  M    ;it    the   presenl    momenl    is 

as    foil  annesburg   Club, 

which  was  consid  very  Buitable 

place  for  our  purpose,  was  in  the  market. 
and    '  three     meml 

1  ■  and 

I  taring 
thai  I 

1 
come  was  thai  the  offer  r>f  the  Chaml 


.Mill-  b  this  s  iheme  at  it--  inception 

was  taken  advantage  of.     I  may  say.  how- 
thai    '  fer   of    the    <  !hamb< 
Mines — magnificent    as    it    was — v. 
in  tl'              thai   members  of  the  Scientific 
and  Technical   S<  vould   help   tl 

It     is    on    this    account     that    this 
matter  comes  before  you  I  ing. 

When     the     Closer      Union     Comn 
started  work,  we  had  n<->t  very  much  know- 
as  to  what  would  be  required ;  hut  our 
grew,  to  what  you  have  already  heard 
in    Mr.    Cazalet's    paper    read    before    this 
ty    some    time    ago:     that    we    should 
attempt    to   get    an    endowment    as    well   as 
a  home  and  a  building. 

The   object    <>f   that    endowment    wa 
pay    the    current    expenses   of   running   the 
juint    Union.      ,\t   tin-  present   moment,   we 
are  not  in  that  happy  position,  but  we 
to   be    in    that     happy     position    as    wi 
older  -and,  I  hope,  before  we  are  very  old. 
There  is  no  doubt  that  it  is  the  pr<  per  way 
to  run  such  a  scl  I    en*  ise  it 

means   that    there   is  a   continual   draii 
the  funds  ol  the  vari<    is  S 

tO    Keep    the    ScllcIIH'    all\e. 

I  do  not  think  I  should  be  divulging  any 
secret   it   [  wi  11  you  that    t    is  Mill 

the    object    of    the    Committee    to    trj    if 
possible  to  get  an  endowment;  but    at  the 
ent,  we  are  saddled  \\  it;i  a  debt. 
22,500.     In  -  rder  to  take  advantag 
that  sum  of  money,   free  ol   interest    f.  i 

we  have  to  raise,  as  your   President 
ha-    already    told    you,    about     64,000.       The 

objeel  of  raising  that   £4,000  is  bo  that  we 

can    enter    i 1 1 1  n.    of   thi<    buil 

us.-  it  as  a  meeting  place  and  also  partially 
as  a  Club,  where  members  ol  the  Scientific 
Societies  can  meel  together,  where  any 
member  of  any  Society  winch  is  a  member 
of  tin  Closer  Union  can  Bee  and  also  take 
an  interest  in  what  other  S 
It  ha-  long  been  fell  on  the  Rand  that 
are  isolated,  individual  units  which 
do  nol   take  any  interest   in  <  r  for  the 

work  that  each  of  the  •  doing, 

to  many  ol   us  this  has  been  deen 
wrong.      There    is    n-      d        t    that 
meml  3      ety  are   inten  sted   in 

the  work-  of  the  other  Scientific  Societii 
the  Eland,  an  I.  if  they  knew  what 
ing  place  at  tl  S      eties,  I  feel  perfectly 

they    would    show    their    interest    by 
ding   their  meetings.     T 
the  purposes  for  which  this  Joint  Horn  i  will 
sen 
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Since  the  Joint  Closer  Union  Committee 
entered  into  this  scheme,  the  various 
members  of  that  Committee  representing 
the  different  Societies  have  felt  in  their  own 
minds  that  it  is  now  time  for  the  Societies 
individually  to  be  up  and  doing.  Some 
have  felt  this  more  than  others.  In  some 
Societies  there  is  a  great  deal  of  difficulty 
over  the  disposal  of  their  funds  for  this 
particular  object.  In  two  Societies,  how- 
ever— the  two  Engineering  Societies  here — 
the  move  has  already  been  taken  and  the 
members  of  those  Societies  are  extremely 
enthusiastic  as  you  will  observe  and  realise 
when  I  tell  you  that  already  they  purpose 
to  donate,  comparatively  speaking,  a  large 
sum  of  money  from  their  funds — £500  in 
each  case,  as  a  free  gift,  and,  at  the  same 
time,  they  have  undertaken  to  raise 
amongst  their  members  a  further  sum  of 
about  £1,500.  Now,  we  do  not  want  to  be 
left  behind.  The  widow's  mite  is  just  as 
good  as  the  millionaire's  million,  provided 
it  is  given  in  the  same  spirit  and  with  the 
same  enthusiasm.  We  cannot  give  £500 
as  a  free  gift;  but,  after  studying  the  finan- 
cial position  of  the  Society  as  it  exists  at 
present,  your  Council  feels  that  it  is  possible 
to  donate  a  sum  of  £150  from  the  funds  of 
the  Society,  as  a  free  gift  to  the  Closer 
Union  in  order  to  contribute  towards  the 
funds  which  are  necessary  to  set  it  going. 
That  is  the  second  resolution  which  has 
come   before    you. 

Since  the  Society  has  done,  if  you  sanc- 
tion it.  what  it  can  out  of  its  funds  for  the 
furtherance  of  this  particular  object,  it  now 
remains  for  each  one  of  its  members  to  do 
his  little  bit;  that  is  the  object  of  the  third 
motion. 

We  have  in  the  Society,  at  the  present 
moment,  about  400  paying  members;  of 
these  there  are  approximately  290  on  the 
Reef.  Amongst  these  we  can,  or  at  least 
we  ought  to  be  able  to  raise  roughly  a  sum 
of  between  £250  and  £300.  If  we  can  send 
forward  £150  from  the  Society  as  a  free  gift 
and  also  at  the  same  time,  a  sum  of  from 
£250  to  £300  also  as  a  free  gift,  I  think  we 
shall  be  showing  to  the  best  of  our  ability 
as  much  enthusiasm  and  as  much  spirit  as 
has  been  shown  by  the  other  Socii  I 

I  trust,  therefore,  that  these  resolutions 
will  meet  with  the  absolutely  unanimous 
approval,  not  only  of  th;=  meeting  but  also 
of  the  members  of  the  Society  who  do  not 
happen  to  be  here  this  evening.  I  may  say 
that  already  a  member  outside  the  Reef  the 


other  day  sent  his  subscription  and  stated 
in  his  letter: — "You  will  be  wanting 
money  for  this  object.  It  is  a  good  obj 
and  I  herewith  send  you  the  sum  of  £5. 
Alter  deducting  the  sum  which  is  required 
for  my  subscription,  please  donate  the  rest 
to  the  Closer  Union."  Now,  if  we  can  get- 
that  spirit  throughout  all  our  membership, 
we  shall  have  no  difficulty  whatever  in  rais- 
ing the  sum  of  £250  to  £300 ;  and,  if  we  do 
that,  as  I  said  before,  I  think  we  shall  be 
showing  the  other  Societies  that  we  also 
have  done  our  best.  I  have  very  much 
pleasure  indeed  in  supporting  these  resolu- 
tions, which  have  been  proposed  by  your 
President. 

Mr.  H.  S.  Meyer  (Past  President):  As  the 
other  member  of  your  Sub-Committee 
which  has  had  the  privilege  of  bringing  our 
objects  to  this  very  happy  conclusion — I  do 
not  want  to  cover  the  ground  Prof.  Wilkin- 
son has  so  ably  handled — I  can  assure  you 
that  he  made  a  very  good  point  in  touching 
on  the  need  for  co-operation.  It  is  only 
when  one  has  been  sitting  at  frequent  meet- 
ings with  members  of  practically  every  kind 
of  Scientific  and  Technical  Society  that  has 
its  main  sphere  of  activity  on  the  Pand, 
that  one  realises  the  extraordinary  close 
connection  that  we  have  with  each  other, 
and  how  much  we  have  in  common.  As 
time  goes  on,  this  has  convinced  me  more 
and  more  of  the  need  for  this  joint  housing 
and  co-operation  between  the  Scientific  and 
Technical  Societies.  The  arguments  Prof. 
Wilkinson  has  so  eloquently  placed  before 
you  are  so  obvious  that  I  do  not  propose 
to  waste  your  time  by  going  over  them 
again,  but,  if  we  do  not  take  this  oppor- 
tunity and  put  our  best  foot  foremost,  we 
shall  regret  it  for  the  rest  of  our  lives. 

Mr.  P.  Cazalet  (Member):  "Sir.  President 
and  gentlemen,  I  hoped,  Mr.  President, 
you  would  have  left  calling  on  me  until  a 
little  later  in  the  evening,  because  I  might 
then  have  been  able  in  my  remarks,  to 
cover  any  questions  members  might  have 
asked,  especially  on  the  subiect  of  further 
detail;  but.  if  that  is  desired,  I  can  do  so 
subsequently. 

First  of  all,  I  would  li!  to  thank  vou, 
Mr.  President,  for  the  very  nice  words  you 
said  with  reference  to  the  pari  taken  by  me 
in  this  business,  at  your  lasl  meeting,  which 
I  have  only  just  had  an  opportunity  of  i 
ing  in  the  Jounn;!  to-day.  T  think'  it  was 
very  kind  of  you  to  sav  what  you  did,  but 
I  think  it  was  also  quite  unnecessarily  per- 
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son ul,  inasmuch  a>  we  have  had  a  Com- 
mittee of  repree  of  10  Societies 
who  have  done  an  enormous  iimount  of 
work,  and  it  is  always  invidious  to  select 
any  individual  and  refer  to  him  particularly. 
It  just  happens  thai  through  my  bad  luck 
the  rest  of  the  Committee  selected  me  as 
their  Chairman  and  put  a  good  part  of  the 
work  on  to  my  shoulders. 

1  in;i\  say  at  the  outset  that  the  Joint 
Committee  lias  approached  the  Gurncgkj 
Foundaion  in  America  for  assistance,  and 
I  the  situation  very  fully  to 
them,  l'iit  1  am  sorry  to  -a\  thai  only  by  Lasi 
mail  we  have  had  an  answer  n  their 

inability  to  assisi  us.  A  member  >f  the 
Joini  Committee  is  proceeding  to  America 
very  shortly  and  has  undertaken  to  put  the 
personally  before  them.  We  hope  that 
the    fad  the    scheme    is    no    I 

academic,  bui  is  now  practical  politics,  may 
influence  them  to  reconsider  their  decision. 
In   addition    we    have    h  bo  all   the 

micc. --tul     American     engini  i  merly 

empl<  yed on  the  Hand,  soliciting  their  finan- 
cial   Bupport.      Some    answers    have 

ved,  and  we  hope  thai  when  the  others 
reply  thai  their  answers  will  be  as  sym- 
pathetic already  r 

I:      u  ling   Professor  Wilkinson-  remarks 

i  what   the  other  Societies  have  done, 

ould  be  made  quite  char  thai  the  two 

.it icularl)   refei  i ed  to  have 

still    to   hold    special    meet i ii l  i  ci ion 

the  gift .   bui    I    think   you   can   take   it    for 

ted    that     both     the     S.A.    Inst itui 

I   the   s   \     [nstituti    •  :    Elec- 
\  ill  each  :  £500  fro  □ 

their  funds,  and  will  each  Meet 

the  further  £1,500  to  62,000  they  are  aim- 
it.      Perhaps    the    ambition     that   this 
Society  has  set   ,•  regarding  collect- 

ing t'r-  m  its  members  may  be  a  little  low, 
and    I    h<  I    in   beating 

your  ,,w  n  mo  I  tin  ate.     Prof.  Will. 

has  •  ut  lined    the    facl  to   the 

pure!  the   building,   and   there   is  no 

ity  for  me  to  enlarge  on  them.     The 
particula  I    the 

Chamber  of  Mines  have  also  already  been 
laid  before  you.     Though  this  business  has 
pleted,  we  have  been  pro- 
i    £12,500  "ii    tii  -t    n  i  rtgage   ai    I 
I'ntd     the     purchase     is     completed     and 
transfer  effected    we   have   to   pay   in* 
22,500,   ai    7    .  amounting  to  bei 
I  180  and    !  1  10  pi  r  month,  and  the  sooner 
t  the  incorporation  throne),  the  b< 


so  as  to  enable  the  Chamber  of  Mines' 
guarantee  to  pay  the  interest  started. 
•i,  there  is  the  cost  of  putting  the  build- 
ing into  habitable  -'ting, 
repairs    and    furnishing.      The    Joini    <     m- 

•  ■stimate    for    the    whole 
liabilities   amounts   to  roughly    £4,000.     If 
the    other    B  connected    with    the 

matter  Bupport  the  proposals  in  the  same 
roiis  manner  as  this  Society  and  the 
other  two  mentioned,  I  think  there  is  no 
doubt  whatever  that  uc  ought  to  be  ahle 
to  raise  the  £4,000  in  a  very  short  time. 

The  present  building  will  give  ac 
modation  for  Meeting  Rooms,  Reading 
I.''  ins,  rooms  for  the  administration  of  the 
Institute  ws-elf — not  of  that  oi  the  individual 
■  ties  — and  possibly  to  a  limited  extent 
for  a  cei  tain  amount  of  catering  as,  for 
instance,  mid-day  lunches  and  teae  Yen 
will  doiihthss  all  desire  the  actual  housing 
ot  the  Societies'  offices  in  the  building 
the  proper  provision  oi  normal  (dub 
facilities  as  a  regular  Club,  and  it  will  then 
be  necessary  to  add  a  further  tv. 
to  the  building,  tin  estimated  cost  of  adding 
which  and  furnishing  them  is  roughly 
615,000.  The  raising  of  the  sum  i 
mus;  therefore  be  contemplated  in  the 
future  as  well  as  a  sufficient  amount  to  pay 
off,  at  least,  the  first  mortgage,  and  also  of 
raising  what  Prof.  Wilkinson  called  atten- 
to  as  a  necessity,  that  is  funds  for  the 
•  ndowment  of  the  building.  It  appears 
then  thai  in  raising  £4,000  immediately  we 
are  not  by  any  means  covering  the  whole 
amount,  which  we  shall  have  to  meet  in 
the  future,    so    it    is    obvious  thai   having 

1    what    our    Societies    can    «1  -    I 
selves   we   shall    hav<  >   beyond    the 

and   attempt    I         I    support   from 
other  people.     It  is.  in  my  opinio  n.  a  n 
claim      <  n      every      individual      Scientific, 
Technical     and     I'  d     man.     who    is 

ci  nnected    with    the    movement    I 

give    as    much    as    he    is    ahle    and    we    shall 
then  be  in  a  position  I  '  aide  and  say, 

We  hav<     I  ne  what   we  legitimai   l\ 
amongst  our  i  w  n  members,"  and  can  with 
:  ill  .  n  other  people  with  I< i  sal 

inter     ts   to  'i-    their    financial    a 

The  Chamber  <>f  Mi;  of  a  gift  of 

1  5000  if  we  can  raise  £10,000  ourselves,  or, 
rtiorately    less  according   to  what 
enabli  d  us  to  get  si  irted  and  i':n 
excellent   lead. 
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The  financial  position  summarised  is:  — 
The  building  cost  £22,500;  to  this  must 
be  added  several  hundred  pounds  for 
transfer,  commission  on  raising  the  first 
mortgage,  as  well  as  interest  until  incor- 
poration takes  place.  The  Chamber  has 
covered  the  interest  for  the  first  two  years; 
subsequently  to  that  we  shall  have  to  find 
that  money  ourselves,  or  pay  off  a  propor- 
tion of  the  mortgage  which  is  obviously 
the  better  course.  I  think  you  can  count 
on  from,  say,  £700  to  £800  a  year  more  or 
less  in  perpetuity  as  income  from  the  shops 
in  the  building  which  ought  to  let  con- 
tinuously and  well.  Rents  will  thus  meet 
about  half  the  interest  expenditure  on  the 
building. 

I  should  like  to  make  it  clear  what  was 
in  the  minds  of  the  Joint  Committee  when 
they  involved  you  in  this  big  business  trans- 
action as  it  has  been  made  clear  to  the 
other  Societies.  The  nature  of  the  business 
made  it  impossible  to  consult  the  Societies 
as  they  are  now  being  consulted.  Consulta- 
tion meant  delay,  and  you  would  have  lost 
the  chance  of  a  Joint  Home  and  Joint 
Working.  Therefore,  I  feel  confident  that 
the  Joint  Committee  took  the  right  action 
in  doing  as  they  did  :  but  they  did  it  with 
their  eyes  open  in  that  they  were  acting 
without  the  direct  permission  of  their 
Societies  in  involving  them  in  financial 
obligation. 

The  objects  of  closer  working  have  been 
already  dealt  with  fully  by  former  speakers. 
I  do  not  think  I  need  say  more  than  this, 
that  other  forms  of  industry  are  extremely 
well  organised;  are  extremely  vocal,  shall 
we  say,  and  are  very  definitely  consulted  in 
connection  with  the  legislation  of  the 
country.  To-day,  as  always  in  the  past, 
professional,  scientific  and  technical  men 
as  such  are  not  and  never  were  consulted, 
as  to  how  the  country  should  be  run.  Indi- 
viduals, yes;  but  the  joint  views  of  the  pro- 
fessional, scientific  and  technical  men  are 
never  heard  in  any  matter.  Now,  obviously 
if  you  do  get  a  joint  home  in  which  all 
the  Societies  are  housed  and  meet  it  is 
quite  obvious  that  we  can  get  our  voice 
heard  and  the  scientific  men's  views 
adopted  much  more  easily  and  in  a  very 
much  more  definite  form  than  anv  indivi- 
dual man  or  a  single  Society  can  be  heard. 
Therefore  that,  to  my  mind,  alone  justifies 
the  attempt  to  gain  this  ioint  housing 
and  this  joint  working  of  the  Technical 
Societies. 


I  would  like  to  add  also  before  closing, 
that  no  individual  Society  need  feel  in  any 
way  that  that  individual  Society  is  being 
swamped.  The  Constitution  which  lias 
been  adopted  for  the  Institution  which  is 
now  m  course  of  being  incorporated,  and 
which  bad  bo  be  adopted  and  passed  for 
incorporation  quickly,  so  as  to  save  the 
very  big  expenditure  of  interest,  has  made 
it  definite  that  the  management  of  the 
individual  Societies  will  remain  just  as  in 
the  past  with  those  Societies.  Further, 
that  this  joint  home  which  is  being  secured 
and  which  is  going  to  be,  to  my  mind,  such 
an  enormous  help  to  us,  is  going  to  be  run 
on  behalf  of  the  individual  Societies  owning 
it  by  representatives  of  those  Societies 
nominated  by  the  Societies.  Each  Society 
will  nominate  its  own  representatives  on 
the  Executive  Council  of  the  Institution 
and  that  Executive  Council  will  have  com- 
plete control  and  management  of  the  thing; 
or,  in  other  words,  the  Societies  will, 
through  their  representatives,  retain  joint 
control  of  the  management  of  the  joint 
home,  and,  at  the  same  time,  maintain 
complete  control  of  their  own  internal  and 
private  business.  So  there  need  be  no  fear 
whatever  of  any  Society  being  swamped  or 
being  coerced  into  actions  which  they  feel 
would  not  suit  their  requirements.  By  this 
attempt  at  closer  working  you  get  all  the 
benefits,  as  far  as  I  can  see,  of  such  a  closer 
working  scheme  without  the  dangers,  dis- 
advantages or  fears  of  being  swamped  in 
your  own  particular  interests  by  the  voices 
of  other  Societies.  So  I  think  the  members 
of  this  Society,  as  of  other  Societies,  can 
feel  that  the  Joint  Committee  has  really 
watched  their  interests  most  carefully  and 
has  secured  the  possibility  of  joint  action, 
of  joint  housing  and  of  a  proper  atmosphere 
in  which  men  of  all  ranks,  from  the  highest 
to  the  lowest,  in  professional,  scientific  and 
technical  vocations  can  meet  and  discuss 
matters  which  are  of  any  intet  ill  of 

them  on  an  absolutely  level  footing.  Anv 
one  member  of  that  joint  home  will  be  on 
exactly  the  same  basis  as  any  other 
member;  he  will  have  jus!  as  much  right 
there,  just  as  much  freedom  of  voice,  and 
just  as  much  right  to  air  Ids  views,  be  he 
the  most  junior  member  of  bis  profession, 
or  the  most  senior;  there  will  be  no  need 
for  nervousness  on  the  part  of  the  younger 
or  aggressiveness  on  the  part  of  the  senior 
member  in  ventilating  his  views;  they  will 
both  be  able  to  discuss  matters  openly  and 
freely.       I    am    convinced    that    both    junior 
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and  senior  members  will  gain  benefit  from 

tact  on  a   complel 
equality   which  it  is  so  difficult  to  seem 
the  present  time. 
I   think   thai    is  all    I    have   to  say,    Mr. 
dent,   I'M!    I   am  prepared  to 

r   any   questions   members   may   wish 
to  put. 

Mr.  G.  A.  Watermeyer    I  ia  -Pn    idt  ni      tl 

•  1-..  s  not  require  much  from  my  small  voice 

e  what  has  been  Baid  by  previous 

The    ad> anl  i  f    this    joint 

are  obvious.     If  we  |>ull  together  and 

put     in    all    that    we    possihly    can,    we    shall 

never  regrel  it      In  tnis  <•,  nnection,  I  might 

well  quote  the  motto  of  the  old  Transvaal 

Republic:   "  Eendragl   maakl   magt."     You 

will   remember  also  the   illustration  of  the 

insurance  society,  where  Hercules  is  trying 

to  break  the  bundle  of  faggots;  individually 

they    are     very    easily     broken,     but     tied 

■  her   it    is   almost    impossible   to    break 

them.     We  must  do  our  level  best  to  eclipse 

Prof.   Wilkinson's  estimate  of  what   we  can 

ard  in  this  scheme,  and  our  vote 

this  evening    should   be   unanimous  on  this 

•  ■I 

Mr.  C.  J.  Gray  (Member  of  Council): 
The  Societj  .  I  take  it ,  is  committed  to  the 
scheme,  its  members  will  be  dishonoured 
with  the  members  of  the  other  Scientific 
and  Technical  Societies  on  the  Kami,  if  the 
allowed  to  fail.  We  can  do 
nothing  less,  with  honour,  than  adopt  the 
proposals  which  have  been  placed  before  ua 
this  even 

Dr.  A.  J.  Orenstein  Member):  I  did  not 
come    prepared     to    speak    on    this    matter 

which      haS     heel)     So     fully     COVeled      by     what 

has  been  Baid  I  [<  w  ever,  there  is  no  doubl 
one  could  wax  eloquenl  on  the  value  of  the 
united  voice  of  the  Scientific  and  Technical 
men.  There  is  do  doubl  al  all,  as  I  happen 
to  have  seen  in  Prol  Lehfeldt's  paper  pub- 
lished in  (his  morning's  Rand  Daily  Mail, 
t hat   we  people  who  live  on  b   ft iced  Balary 

male'   hut    a   small  show.      I   think   the  BCien- 

!  lie   man   is  on   the   periphery  of  the   wl I- 

As  a  corporate  I"  dj  and  as  a  pari  •  >f  the 
community,  1  take  it,  in  modern  life  the 
technical  nun  are  probably  the  mosl  impor- 
tant Bection  of  the  community  There  is 
no  doubl  al  all  about  it  that  all  our  modern 
developmenl  since  man  first  found  out  thai 
wheels  run  quicker  over  the  ground  than 
do  stones  dragged  along,  i-  due  to  the 
application  of  brains.  I  think  the  reason 
why  scientific   bodies   have   failed   to   make 


themselves  heard  lies  in  the  fact  that  they 
have    never   really    endeavoured    to   do    aa 
milar     movement     which,     I     think, 
embraces  all   the    Eng  neering    S       I    -   in 

America  is  just  about  to  be  consumm 
As  you  no  doubt  know,  the  consen 
and  \er\  good  periodical  Tin  Engint 
and  Record  Nt  ws  of  America  thougl 
highly  of  it  that  they  devoted  to  if 
outside  cover  advertising  space  ;  they  s1 
that  they  consider  it  the  develop- 

ment   of    modern    times.      We 
further   than   the    Associated    Enginei  i 
America;     we     are     taking     in     n  I     only 
Engin  Societies  bul  all  Scientific  and 

Technical  men.      I  think  that  is  quite  right, 
because  there  is  hardly  any  activity  in  the 
*  ific  world  which   i<  not   to  some  ,■■• 

if  ip  i   ■  ■■  sal  extent,  interdigitated  with 

other  scientific  activities.  Our  members 
here  recognise  it  and  in  the  ranks  of  our 
Society's  membership  are  mining  men,  pure 
chemists,  metallurgists,  medical  men  and 
mining  business  men,  etc.  I  think-  it  is 
\ei\  desirable  that  it  is  so.  I  think  the 
real  father  of  this  movemenl  on  the  Hand  is 
the  chemical,  Metallurgical  and  Mining 
Society  which  was  the  first  to  recognis 
need  for  federation  an  technical  men 

There  is  another  point  which  has  • 
mentioned.  There  must  be  a  good  many 
members  in  everj  technical  and  scientific 
b<  dy  who  cannot  afford  to  pay  down  a  lump 
sum  towards  the  scheme  in  view,  perhaps 
we  could   pledge  ourselves  to  small 

sum    monthly    or   periodically.      This    may 
bring  forward  a  greater  response. 
US   who  caniv-t    put    down    L,">il  may   be   able 
to  give   62  a  month   for  25  months, 
thine   of   that    sort  .       Unless    we    do   try    and 

help  ourselves  we  have  no  moral  righl  I 

to  outsiders  and  ask  them  t<>  help  us  I 
think'   that    is  clear. 

Sir  Robert  Kotze      (Member):    1    do   nxA 
know  that   I  have  very  much  1  d  this 

Bubject.  I  have  not  taken  an  active  part  in 
tin'  discuss  on  or  in  the  work  of  the  < '  m- 
mittee;  hut  I  have  always  taken  an  iii- 
in  this  matter.  The  discussion  was  not 
ted  unit-  recently ;  it  has  been  talked 
about  among  us  for  a  number  .  hut 

the  idea-  we  had  in  our  minds  required 
Bomeb  dy  t.  ©  me  along  and  carry  them 
into  effect.  That  has  now  been  don.  I 
think  if  what  we  hope  for  comes  about,  that 

there    ;s   really    Ullion    of  tile    Societies   and    we 

can  Bpeak  with  one  voice,  then  there  is  no 
doubl  we  can  nol  i  nlv  make  ,  urselves  :         I 
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but  felt  in  this  country,  especially  when 
one  sees  every  time  that  the  people  who  are 
making  themselves  felt  are  those  who 
organise,  not  only  amongst  trade  unions, 
but  also  in  the  political  world.  I  think  by 
the  housing  of  all  the  Scientific  and 
Technical  Societies  in  one  building  and 
being  thereby  enabled  to  speak  with  one 
voice  when  occasion  requires — it  may  not 
be  very  frequently  required — we  shall  effect 
far  more  than  we  have  ever  done  before. 

The  President:  .Many  of  us  are  members 
of  other  Societies.  We  may  desire  to  put 
our  main  contribution  through  one  Society 
and  probably  a  smaller  contribution  through 
another  Society ;  or  we  may  desire  to  divide 
our  contribution  between  three  or  four, 
according  to  the  number  of  Societies  to 
which  we  belong.     There  is  no  objection  to 


that  procedure  but  it  is  hoped  that  dona- 
tions will  be  generous.  If  there  is  no 
further  discussion  or  amendment,  I  will  put 
the  resolutions  to  the  meeting. 

Declared  carried  unanimously. 

The  President:  It  is  a  matter  for  con- 
gratulation that  we  have  carried  these 
resolutions  to-night.  Having  done  so,  tin- 
resolutions  remain  pious  hopes  unless  we 
take  steps  to  put  them  into  effect.  I  would 
suggest  that  a  Committee  be  appointed. 
Mr.  H.  S.  Meyer  [Past  President):  I 
suggest  that  representatives  be  appointed 
from  the  Far  East  Band,  Middle  Rand, 
Near  East  Rand.  Central  Rand,  Near  Wesl 
Rand  and  Far  West  Rand. 

After  further  discussion,  it  was  agreed  to 
leave  the  selection  of  these  representatives 
to  the  Finance  Committee. 


MERCURIAL  POISONING. 


By  Dr.  A.  J.  Orexsteix  (Member): 


Dr.  A.  J.  Orenstein  (Member):  The  paper 
I  am.  about  to  read  is  a  private  memor- 
andum which  was  passed  en  to  this  Society 
through  the  courtesy  of  Sir  Evelyn  Wallers 
to  whom  I  addressed  it,  as  a  result  of  the 
matter  being  brought  to  my  attention  in  the 
course  of  a  meeting  of  the  Technical  Com- 
mittee of  the  Rand  Mutual  Assurance  Com- 
mittee. 

At  yesterday's  meeting  ol  the  Technical 
Sub-Committee  of  the  Rand  Mutual  Assur- 
ance Co.  a  communication  received  from 
the  Assistant  Secretary,  Department  of 
Labour,  Chamber  of  Mines,  containing  re- 
commendations made  by  a  Committee  con- 
sisting of  members  of  the  Chemical,  Metal- 
lurgical and  Mining  Society  and  represen- 
tatives of  the  Reduction  Workers'  Associa- 
tion  was    discussed. 

With  all  but  one  recommendation  I  am 
in  entire  accord,  but  I  wish  to  invite  your 
particular  attention  to  this  recommendation 
which  is  substantially  as  follows  :  — 

That  men  engaged  in  handling  mer- 
cury, or  exposed  to  fumes  from  mercury, 
should  either  have  their  tasks  substan- 
tially reduced,  or  that  frequent  inter- 
change be  made  between  such  men  and 
men  engaged  in  other  departments  of  the 
reduction  works." 

I  consider  that  the  recommendation  that 
workers  be  periodically  interchanged  is  not 
based    on    sound    appreciation    of    all    the 


factors  involved.  Furthermore,  in  the  ab- 
sence of  definite  evidence  that  exposure  to 
mercurial  fumes  is  more  hazardous  than  ab- 
sorption of  mercury  from  the  hands  and 
arms,  or  ingestion  of  mercury  carried  to  the 
mouth  by  the  hands  or  on  food,  I  am 
strongly  inclined  to  the  opinion  that  the 
hazard,  considering  the  whole  body  of  re- 
duction workers,  is  greater  from  careless- 
ness in  cleansing  the  hands  thoroughly  after 
handling  mercury  than  from  mercurial 
fumes,  exposure  to  which  is  only  for  a  com- 
paratively short  time,  intermittently  and  by 
a  small  proportion  of  the  workers,  and  the 
hazard  of  which  can  be  largely  overcome 
by  such  measures  as  are  installed  on  several 
mines  and  are  well  known  to  all  reduction 
officials.  It  is  well  known,  of  course,  that 
mercurial  poisoning  can  occur  as  a  result 
of  inhalation  of  volatilised  mercury,  but 
what  is  not  appreciated  by  many  mercury 
workers  is  that  mercury  in  its  metallic  form, 
when  rubbed  on  the  skin,  is  easily  absorbed, 
and  that  it  can  also  be  ingested  by  handling 
food  with  mercury — covered  hands,  or  even 
by  carrying  the  mercury-soiled  hand  to  the 
mouth  for  such  purposes  as  wiping  the  lips, 
etc.  To  my  mind  there  is  very  little  doubt 
that  the  bulk  of  mercurial  poisoning— 
which,  by  the  way,  is  very  rare  indeed  in 
pronounced  form— can  be  prevented  by 
carrying  out  the  recommendations  made  to 
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mines  several  times  that  running  hot 
and  cold  water,  hand  brushes,  and 
soap  be  provided  in  plate  houses,  and  that 
as  be  adopted  to  induce  the  workers  to 
cleanse  their  hands  thoroughly  after  band- 
ling  mercury.  This  is  the  first  Line  of  de- 
fence, and  the  second  one,  of  course,  is  the 
carrying    away    by    ventilation    and    si 

of  which    there     are   several)   the 
tin,,.  ■     ming  plates  and   ret  rtSj, 

If  one  accepts  I  iment  thai   clean- 

liness after  handling  mercury  is  the  most 
important  defensive  measure,  it  follows 
that  this  i-  a  matter  primarily  of  educating 
the  individual  worker,  and,  it  this  is  so,  \V 
follow  corollary  that    frequent    inter- 

change of  workers  will  tend  to  weaken  this 
of  defence  by  making  it  necessary  to 
educate  and  re-educate  a  shifting  and  much 
larger  bodj  •>!'  men. " 

I',  rhaps   this   pap>'!'  makes  a   number  of 
categorical   statements  an  I   it   mighl    bi 
well  for  He'  to  explain,  perhap  o  of 

the  points  arising  therefrom.  The  a 
of  mercurj  on  the  human  body  is  probably 
better  understood  than  that  of  any  other 
drug,  because  it  has  bi  en  used  for  manj 
in  id.-  treatmenl  of  syphilis.  It  i~ 
well  established  that  about  20  graii 
metallic  mercury  ingested  per  diem  will,  in 
the  <-<>iii -  lomparativelj    short    time, 

cause  symptoms  <  f  mercurial  poisoning  in 
the  a  a  ui      !t    b  also  well  established 

thai  metallic  mercury  combined,  of  course, 
with   grease  in  the  form  of  an  ointment 

any    ..Id  al    20    g]      Q6      a    draehm 

<  i  ointment  i  of  mercury  roughly  rubbed  int  . 
the    hare     skin     daily     will      in    the    a\       ■ 

■•■  di  finite  bj  mptoms  •  i   mer- 
curial  poisoning.     Ti  i     why   a   c<  m 

•  ively    small  quenl  ly    repi 

will  I       i  mptoms  of  poisoning 

it  while  mercurj  i-  eliminated  through 

>\  <-y\  •  n   of   th.'    t><  d  v    such    as    BM  elt 

the  urine,     i  liva  in  ab<  ui 

24  hours,  a  certain  residue  remains,  and.  if 
you  persisl  in  the  Bmall  dose  what  is  known 

imulative  ad  i  n  tak<  a  place,     Tl 
the   firsj    thing  to  remember      The   second 
thing   to  remember  is   I         practically   the 
same  amount   of    mercury    in   the   f<  ran   of 
call  mel    v< »lai  list  d   and   inhaled   is  required 

■    met  illic 

irv  rubbed    into  the  skin.      Tf  VOU   have 

to  have  20  gra  ne  of  mercury  rubbed  into 
the  skin  t<>  pn  luce  mercurial  bvti 

■  e  in  a  certain  indn  idual,  aboul 

■  d  calomel   \-  latilised  and  inhaled 

— which  is  physiologically  equal  to  ab<  ut  'Ji> 


grains  ol  mercurj — will  have  the  sari 
Only  a  slightly  larger  amount  is  required 
t<>  produce  the  same  effect,  if  it  is 
volatilised,  ami  the  fumes  are  permitted  to 
come  in  contact  with  the  bare  surface  of 
the  human  body  as  used  to  he  d<  ne  and  is 
still  done,  I  believe,  in  some  places  for  the 
treatment  of  syphilis.  So,  you  see,  it  does 
not  matter  whether  you  inhale  a  certain 
amount  <d  mercury  or  rub  it  into  the  skin, 
the  effect  is  the  same.  If  you  consider  the 
•  rdinary  working  condition-  ol  a  man  in  an 
ordinary  reduction  works,  I  think  you  will 
with  me  hie  chances  <>f  ingesting  a 
quantity  of  metallic  mercurj  <>r 
rubbing  it   into    his    hands    are  far  gn 

■lally  if  gn  ss  negligence  is  pres  nt  than 
..t  inhaling  an  equivalenl  amount  of  vola- 
tilised mercury.  No  doubl  the  thine  • 
for  is  the  prevention  of  absorption  <  t  mer- 
cury through  the  hands  and  of  actually 
eating  it.      *J<>    grains    i-  not   a   very   . 

amount,    hut    if  persisted    in   daily   and   care- 
lessly   nibbed    into    the    hands    or    put     into 
the  mouth  it  will  produee  mercurial  p< 
inf.'  in  the  average  man.     That   fact   i-  not 
apparently    appreciated     by    the    hod. 

re  Hence  my  reason  for  pointing  out 
i  1\ n  Wallers  tie'  un  lesirability  ol 
nually  changing  men  after  y<  u  have 
educated  them  in  this  matter.  If  you  e.  n 
sider  this  is  of  importance,  I  hope  you  will 
take  the  opportunity  <>t  discussing  it.  I 
shall  he  clad  to  answer  any  questions 
members  may  like  to  ask-. 

The   President:    We  are  indebted   :■     Dr. 

Orenstein    for    his    remarks    on     Mercurial 

ioning. 

Mr.    J.    M.    Neill    [Member):    The    only 

question   I  should  like  to  ask  is       I-  it  an 

1  i ial  condit i<>n  in  >  ol  •   mercury 

the  skin,   that    it   should   he  mixed  with 

about  31 1  per  cent .  of  great 

Dr.  A.  J.  Orenstein     Member):   It  i- 
When   mercury   is  rubbed   into  the  skin   in 
the  form  of  an  ointment  the  absorption  into 
the  skin  is  !■               [er,  because  it   is  Bub- 
divided  into  small  particles  in  tl intim-nt  : 

the  grease   in   the  ointment    facilitates  the 

(  ntr\  of  the  mercury  into  the  001*66  of  the 
skin.     It   is  undoubtedly  possible  t<>  rub  in 

rdinarj  metallic  mercurj  into  the  skin; 

urv  will  rub  un  very  fine  on  the  palm 
of  the  hand.  It  will  probably  take  c  nsider- 
ably   m<  re   time  to  rub,   Bay,  20  graii 

Ury  int<>  the  pores  (  f  'he  hands  or  into 

arms    without    the    aid    of    grease,    than 

►uld  if  it  were  previously  finely  emulsi 

ti.  d   with 
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IDENTIFICATION     OF    QUAKTZ   PARTICLES  IN 
KONIMETER  SAMPLES. 


By   Dr.   A.  W.   Rogers,  F.R.S.   (Member). 


The  following  description  of  a  method  oi 
distinguishing  particles  of  quartz  from  those 
of  other  minerals  in  mine  dust  lias  been 
drawn  up  from  notes  of  experiments,  under- 
taken at  the  suggestion  of  the  Government 
Mining  Engineer,  on  the  application  of  re- 
fractive indices  to  the  purpose.  The  meth<  1 
enables  one  to  count  the  number  of  quartz 
particles  half  a  micron  wide  or  larger, 
separately  from  those  of  other  minerals 
d  in  dust  caught  by  the  konimeter.  The 
counting  is  done  as  rapidly  as  that  of  dust 
particles  themselves. 

When  the  contact  between  a  colourless 
mineral  and  the  surrounding  medium  is 
examined  under  a  high  power  of  the  micro- 
scope, it  is  more  or  less  clearly  visible  ac- 
cording to  the  difference  between  the  refrac- 
tive indices  of  the  two  substances.  If  the 
tube  of  the  microscope  be  raised  slightly 
above  the  position  of  correct  locus,  the  side 
of  the  contact  occupied  by  the  substance 
with  tbe  higher  index  becomes  strongly 
illuminated,  while  the  other  side  is  darker 
than  the  rest  of  the  field  of  view.  When 
the  tube  is  lowered,  the  bright  light  goes 
to  the  side  occupied  by  the  substance  with 
the  lower  index.  This  method  of  comparing 
refractive  indices  is  known  as  the  "  white 
line,"  or  Becke's  test,  and  it  is  commonly 
used  in  petrography,  where  the  size  of  the 
grains  is  usually  much  greater  than  that  of 
dust  particles.  The  effect  produced  is  con- 
siderably more  conspicuous  in  a  dust  par- 
ticle than  in  the  minerals  of  a  thin  section 
of  rock,  because  the  particle  is  small,  and 
the  "  white  line  "  becomes  a  spot  of  light 
when  seen  within  the  area  of  the  particle, 
and  also  because  the  contact  between  the 
dust  and  medium  is  free  from  a  third  sub- 
stance, which  is  often  not  the  case  with 
minerals  in  rock  slices. 

The  phenomena  are  easily  seen  in  while 
light  when  the  difference  between  (he  in- 
dices is  OTJ02;  so  that  when  two  minerals 
ditfer  by  0*004  or  more,  their  immersion  in 
;i  liquid  with  refractive  index  about  half 
wry  between  those  of  the  minerals  enables 
one  to  count  the  particles  in  two  classes, 
those  which  appear  as  bright  spots  with 
raised  tube  and  those  which  appear  as  bright 
spots  with  lowered  tube,  respectively  more 
and  less  refractive  than  the  liquid. 


The  minerals  which  make  up  the  sedi- 
mentary rocks  of  the  Maui  Reef  horizon 
are  known  through  microscopic  examination 

of  thin  sections;  of  the  transparent  consti- 
tuents quartz  is  the  most  abundant,  then 
come  the  flaky  minerals  mica,  chlorite  and 
talc,  and  the  less  abundant  or  occasional 
minerals  are  chloritoid,  calcite,  zircon  and 
a  few  oth  :rs  less  often  seen.  Of  all  these 
minerals  quartz  has  the  lowest  mean  refrac- 
tive index;  the  lowest  indices  of  talc  and 
calcite  are  lower  than  the  least  inde: 
quartz,  but  the  fact  does  not  affect  the  ob- 
servations, because  the  lowest  indices  of 
calcite  and  talc  practically  never  com,,  into 
play  under  the  conditions  of  the  test,  and 
if  they  do  their  effect  is  masked  by  that  of 
their  higher  indices  which  greatly  exceed 
the  highest  of  quartz. 

The  refractive  indices  of  the  more 
common  minerals  in  the  rocks  of  the  Main 
Reef  horizon  are  given  in  the  following  table  ; 
other  occasional  constituents  such  as  ana- 
t  ise,  tourmaline,  epidote,  all  have  high  in- 
dices :  — 

Quartz 
Calcite 
Zircon 
Rutile 

Mica 
Talc 

Chlorite      ... 
Chloritoid  ... 

Owing  to  the  fact  that  the  lowest  indices 
of  mica  and  talc  have  effect  only  when 
these  minerals  are  seen  edgeway  to  the 
cleavage,  which,  on  account  of  their  pet- 
feet  cleavage,  is  very  rarely  the  case  when 
the  flakes  lie  in  liquid  between  slide  and 
cover  slip,  the  smallest  difference  between 
indices  operative  in  the  dust  from  the  sedi- 
mentary rocks  of  the  Witwatersrand  mines 
is  0'034,  that  between  the  highesl  of  quartz 

and  the  mean  and  highest   of  talc.      ( lleavage 

fragments  of  calcite  have  a  lowest  index  if 
about  1*56,  but  i.^  effect  is  entirely  over- 
shadowed b.\  that  of  the  highesl  index  oi' 
calcite,  which  every  grain  of  the  mineral 
must    show. 

In  the  konimeter  the  dust  is  caught  on 
vaseline,  and  the  immersion  liquid  must   he 


1-544 

1-553 

1-658 

1-468 

1-931 

1-993 

2-616 

2-903 

<T 

P 

y 

1-563 

1-598 

1-601 

1-539 

1-589 

1-589 

1-582 

1-584 

P. V.I 

— 

1-71 

— 
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sline  :   monobromobenzene, 

with  an  index  <>t  l"56,  and  bromofi  rm     L'58 

line,   and   a   mixture  of   equal 

volumes  of  id'-  two  baa  a  Buitable  index  [01 

rating  the  particles  of  quartz  from  those 

ther  minerals   in  the  < 1 1 1 - 1 :   solution  of 

the   vaseline  film   by  it   <!  lower  its 

index  too  much. 

The  |"  the  bjx  t  on  the  slide  re- 

moved from  the  konimeter  should  be 
marked  by  a  ring  of  ink  on  the  back  of  the 
Blide ;  a  drop  of  the  liquid  is  placed  on  a  thin 
r  slip,  which  is  carefully  lowered  on  to 
the  slide,  when  the  liquid  spreads  i  ver  (he 
• 

I  r     the     mien  examinat  ion     on 
th-inch   objective    and    low    powei 

piece  are  combinatu  n,  and  t } i . ■  \   re- 

Bolve  particles  down  t    0*3  micron  wid 
twelfth-inch  oil  immersion  objective  will  ex- 
tend til-  resolvability  to  0*2  micron,  but  the 
Bmaller   field    and    additional    manipulation 

terbalance  this  advantage  over  the  dry 
eighth.     The  •  *  made  in 

parallel   li<_'lit,   bul    Bhould   the   illumination 

insufficient,    a    coi  cone   of  low 

I I  iii>-  dusl  -••  t  in'  and 
Buffi(  i»  ntlv  illuminated,  the  tube  of  the 
micro                     ed  slightly,  when  the  par- 

■   than  thai  of  the 
liquid   lull  transparent   minerals  other 
quartz    in    the   dust    from    the   b  sdimentary 
rocks    from   the   mines   here)   appear  bright 
mi. I  can    be    c    rot  d.      The    tube   is  then 
"••I  below  the  focal  posits  n.  w  ben  she 
•  particles  become  dark  and 
inded  by  a  halo  of  lighl .  w  hile  the 
refractive    particli  -     (quartz)    become 
and    -•.•in    be  counted.      It    is 
co  nit  bright  Bpots  than  dark  ■ 
better  to  coun     bright    spots   firei 
with  raised  tube  and  then  with  lowered  tube 
than  to  count    both   bright   and  dark 
with  the  tube  in  tion  ;  bul   thi 

suit     of    both     p  ,,,,,. 

( Opaque  partic  \  ith  the  tube 

in   the  focal   |  Particles  which   are 

■    the  limit  ..I  re*  lution  appear  a 

b\  diffraction    and  they  may 
ed  with  either  cl  they  Rive 

spots  with  mi-,  d  red  tube,  but 

ice  is  requ  red 
nize  them  and  avoid   anj    em  r  from   their 
Neither     the     Bh  ipe   d<  r   ti 
•articl  -  .-.•in  |,    ,|,   era 
and    ■  to  ,),,.„. 

nature. 


The  following  figures  were  got   from  dusl 
collected  by  a  Kotze  konimeter:  — 

ii  lew  than      n greaterttm     opA<ine       TtoUlconi 


B6  1  I  nted) 

11  80 

16  5  19 

60  9  83  813 

56  11  38  Hi 

63  7  30  931 

50  L0  1" 

15  14  11  492 

77  1  19  117 

H  20  86  293 

50  13  87  145 

;,1  in  39  360 

The  particles  with  indices  less  than  1*57 
are  without  doubt  quartz,  for  the  dust  came 
from    quartzite    and    conglom  the 

Main    Reef    gr<  up.      Many    ot    the    opaque 
particles  arc  pyrite,  as  shown  by  the  colour 
of   the   larger  ones    when   examined    ii 
fleeted  light. 

If  felspars  occur  in  the  rock  which  fur- 
nishes the  dust,  a-  they  do  in  some  of  the 
intrusive  rocks  in  this  district,  their  par- 
ticles would  1"'  counted  as  quartz  by  the 
method  described  above.  In  most  of  the 
dykes  of  the  Witwatererand,  however,  t ho 
felspars  have  been  replaced  by  quartz, 
and  epidote,  which  cans.-  no  difficulty;  but 
if  kaolin  !>••  present  it  would  behave  like 
quartz.  The  other  minerals  in  the  <r 
are  chiefly  amphiboles  and  pyroxenes,  which 
are  much  more  refractive  than  quartz. 

In  dust  in  in  rocks  containing  the  oligo- 
clase  andesine  and  labradorite  series  of  fel- 
Bpars  as  well  as  quartz,  it  is  practically  im- 
possible to  count  the  felspar  particles  separ- 
ately from  those  of  quartz  i  o  a  large  scale; 
but  the  alkali  felspars,  orthoclase  micro- 
cline  and  albite,  can  readily  be  counted 
separately  n  m  quartz  in  dust  from  granite 
by  the  use  ol  mon<  bromobenzene  or  bromo- 
[<  rm  d  luted  with  xylol  or  benzene,  and  all 
these  mineral  ■  1\   from  more  n  I 

tive  ones  by  the  mixture  used  on  the 

the  local  mines.     Owing  t<>  the  widely 
differing  boiling  points  of  the  two  group 
liquids,  the  i  lex  of  the  solution 

higher  by  <\  ap<  rat  i<  n  of  xylol 
benzene,  and  this  must  be  guarded  against. 

The    meth<   I    described    here    is    capable 

ol    great    refinement    by   the   comparison  «  I 

the  lowest   and  highest  indices  of  individual 

grains  in  polarized  light,  by  which  the  •  0 

-'■>  index  can  be  isolated  and  eliminated 
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in  turn:  though  this  can  be  done  quickly, 
its  application  to  the  hundreds  of  particles 
in  one  dust  spot  would  be  tedious,  and  the 
irver  must  have  a  knowledge  of  mineral 
optics  as  well  as  experience  in  microscope 
work  in  order  to  get  good  results.  It  is  clear 
that  the  mineral  composition  of  the  rocks 
in  the  Witwatersrand  mines  is  very  favour- 
able for  counting  the  quartz  particles  in  the 
dust,  because  the  refractive  indices  con- 
cerned are  very  conveniently  distributed. 
On  this  account  an  exact  knowledge  of  the 
index  of  the  immersion  liquid  is  not  wanted ; 
it  can  be  estimated  closely  enough  by 
observation  of  powdered  quartz  and  mica. 

The  application  of  the  method  to  dust  of 
less  convenient  composition,  i.e.,  dust  made 
of  minerals  with  overlapping  indices,  would 
require  accurate  knowledge  of  the  index  of 
the  liquids  used,  and  the  solution  of  vase- 
line would  have  to  be  avoided. 

Footnote. — Much  information  bearing  on 
the  method  described  above  will  be  found 
in  the  following  books: — ■ 

Wright,  The  Methods  of  Petrographic- 
Microscopic  Research,  1911. 

Grabham,  in  Mineralogical  Magazine,  vol. 
XV.,  1910,  p.  341. 

Johannsen,  Manual  of  Petrographic 
Methods,  1914. 

Schroeder  van  der  Kolk,  Tabellen  zur 
Bestimmung  der  Mineralien  nach  ihrem 
Brechungsindex,  1906.  (Schroeder  van  der 
Kolk's  method  is  a  different  one  from  that 
described  above,  and  it  is  not  applicable  to 
particles  as  small  as  those  of  mine  dust, 
but  the  book  has  useful  tables  of  indices.) 

Rosenbusch  -  Wulfing,  Mikroskopische 
Physiographie  der  petrographisch  wichtigen 
Mineralien,  1905. 

hidings,  Rock  Minerals,  1911. 

The  two  last  mentioned  books  contain 
very  convenient  tables  of  refractive  indices. 

Mr.  C.  J.  Gray  (Member  of  Council):  I 
ve  one  of  the  commonest  criticisms  of 
tlie  Konimeter  is  based  on  the  difficulty  of 
making  certain  that  all  the  dust  particles 
shown  under  the  microscope  are  quartz 
dust  and  therefore  injurious.  I  think  too 
much  importance  has  been  given  to  that 
criticism,  and  that  the  number  of  dubious 
particles  is  not  great  in  comparison  with 
those  which  are  undoubtedly  quartz,  but 
still  there  is  the  difficulty,  that  it  can  be 
alleged  at  any  time  that  the  dust  count  sd 
ifi  not  really  quartz  dust.  The  work  don? 
by    Dr.   Rogers,   and  of  which   he  has  given 


us  the  result,  will  remove  that  difficulty 
greai  extent  as  if  doubt  is  raised  in  any 
particular  case,  the  dusl  spol  can  be 
examined  by  his  method.  1  propose  thai  a 
hearty  vote  of  thanks  be  accorded  Dr. 
Rogers    for  his  paper. 

Sir  Robert  Kotze    (Member) :  I  would  like 
to  point  out  the  advantages  of  this  method 
as  against  the   method   usually   in   vogue   in 
ascertaining  the  nature  of  mine  dust.     The 
only  other  method  by  which  the  nature  of 
the   dust   can   be   determined    is   to   have   a 
sugar-tube   sample    taken     and   to   make    a 
chemical    analysis.       The     collection    of    a 
sugar-tube     sample      which      will     contain 
enough  dust  to  enable  a  chemist  to  perform 
his  operations  on  it  takes  a  very  long  time. 
The  Miners'  Phthisis  Prevention  Committee 
on  one  occasion  took  a  fortnight  to  collect 
such   a  sample.      Well,   that  is   a   very  long 
time   to   collect    a   sample,    but    that    is   not 
all.      The    work    involved    after    you    have 
collected  your  sample  is  also  very  tedious ; 
the    chemical    analysis    of    silicious    dust    is 
fairly   complicated   and   takes   time   to  com- 
plete,   and   when   you   have   got   it,   it   only 
gives    you    the    chemical    constituents,    not 
the  mineral  constituents.     You  are  able  to 
infer  fairly  closely  what  the  amount  of  free 
silica  would   be,   but  not   absolutely  accur- 
ately.     If  you  compare   the   whole   pr< 
therefore   with     this    other    method   of  Dr. 
Rogers,    in   which   the   taking  of  sample   is 
more   or  less   instantanous   and   the   subse- 
quent  examination   may   take    an    hour   or 
two,    the   total    time    spent     on   it   and   the 
labour    involved    are    as    nothing    compared 
with  the  older  method.     Personally  1  owe  a 
debt  of  gratitude  to  Dr.  Rogers  for  making 
this    investigation     and     getting     so    neat    a 
solution  of  the  problem.     I  started  the  idea 
in  the  hope  that  it  would  be  possible  to  get 
such   a  solution,   but   the   lines  on   which    I 
proceeded,    and    which    had    some   similarity 
to  the  method  of  Dr.   Rogers,  would  not    I 
think  have  yielded  the  desired  result.     This 
is  a  good  example  of  the  advantage  of  not 
relying  entirely  on  one's  own  resources  but 
of  calling  in  the  assistance  of  experts.      One 
might  have  thought  it  rather  far-fetched  to 
call  in  a  geologist  to  advise  on  the  question 
of  dust  determination.     Well,   ;is  a   matter 
of  fact,  I  went  to  the  right  man  by  referring 
to  Dr.    Rogers.      He   gave  me   the  solution 
in    a   very    short    time.      I    may    say.    as    far 
as  the  method  itself  is  concerned,  I  do  not 
think  it  is  a  difficult  one.     I  do  not  pretend 
to  be  an  expert  petrologist  or  microscopist. 
The  first  time  I  tried  the  method  I  was  not 
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successful,    but    I    succeeded   easily   at    the 

ad   attempt.     Although   the  mixtut 
I  quids    u  ured    and    turns 

brown  on   Btan  ling   in   the  light,   this 
not  seem  to  matter  much.     I  had  some  of 
the    liquid    al    my    bouse    and    k.-j,t    it 
about    a   month.     It   was   then   quite  dark 

n.  On  trying  it  to-day,  although  ! 
in. t  expecl  it,  I  found  it  still  quite  effective. 
of  course  the  liquid  i-  now  yellowish  in  a 
thin  film,  hut  tin-  optical  effect  described 
\>\  Dr.  Rogers  was  still  quite  easily  seen. 
I  have  great  pleasure  in  seconding  the  \<  t  ■ 
of  thanks. 


Mr.  A.  J.  R.  Atkin     i  Visitor) :   I  am  - 
I  am  not  abl(    •         •  tribute  in  detail  to  Dr. 
i         re'    paper   to-night.      I   have   used    the 
methi  d  quite  ully,  and  find  it  quite 

easy   of  application.      I    1 1« •] >< ■   at    the 
mei  ting  ntribute  \  hich 

may    I {  interest.      In   the  meantime,   if 

any  member  of  the   Society    would  lil 
I   am   prepared   to  d( 
Btrate    it    almost    anj  d   it   given   a 

little 


NOTES    on    ROUTINE     ASSAYING     AT  THE  GLOBE  &  PHCENIX  MINE, 

SOU  I  HEKN  RHODES]  \ 

\'.\  Mr.   II     l;     Edmands. 


A-  some  innovations  in  assay  practice 
been  made  here,  a  short  descripti  >n 
■  methods  ad'  pted  may  be  of  hit 

'  -   no   particular  diffi- 
«-iilt i<         •       hi am-  -i ibn  I  . _■  i 1 1 •_•   per- 

haps 2    .  and  although  much  of  the  sold  '■•■ 
fairly    fine,    c  Id    is   also    frequ  -ntly 

-  oe  1 ,600  to  1  .siio  ass  >...-  >\\e 
made  per  month,  and  a  day's  run  .•;  lom 
much  exceeds  I'm. 

Preparation  of  samples.-    In  dealing  with 
the   samp  ived    the   chiei     lifficulties 

;n  getting  represent  itive  portions  for 

as   under  ;  — 

Crushing  mint  samples  befort  quarter- 
ing. Just  1 1-  \  far  ci  ushing  Bhould  be 
i  ed  depend  i,  <  f  c<  urse,  on  the  even  dis- 
tr  bution,  i  r  otherwise,  of  the  gold  in  the 
re  Bearing  in  mind  that  a  piece  of  ore 
I "  cube  (in  being  reduce  1  to  1  8"  cubfi 
would  l>c  divided  into  512  fi 
againsl  onlj  til  ii  reduced  t'  |"  cubes,  the 
importance   -  i    fine   crushing   at     his    »tage 

lent.      I  lis    f<   HOW  iliL' 

I   in   man  [vj  .;ii,|,. 

Segregation     oj    values    in    >  hing 

and    sen  i  nnm      The  more  br  ttle  or 
poit ii  na  "t    the  ore,    being   the    ]■  ■    ■ 
crushed,  will  he  eep  ir  i  d  from  the  harder 

us     (carrying     differ*  nt      valui  a)     by 

ning  diirine  crush  og,  A  Bimil  tr  -  -:  r<  ■ 
ga  i(  n  occur.,  with  disc  pulverizers,  and 
verj  i hon  ugh  mixing  of  the  ground  pic  luct 
is  required  to  Its. 

xrse  gold  will    <  b\  i.  usly    ■ 

es    in    duplicate 
s  deration  of  the   1  iw  i  i   averagi  -    iff 
this  is  not  w  ithout  interest. 


Assuming    that     20  *  dwt.    ore     is    dealt 
with,     that     '1    assay     ton-    are     taken,     and 

that      the     gold     alld     ((Halt/     exist      in     spllelVS 

<  I    equal    size,    then     it     I  -    law    be 

applied  it  w  ill  he  seen  that  if  thes 

be  1   60*  diami  ter,  the  maximum  error  will 

19    dwt .,    and    the    mean    ■ 

It'  Bpheres  he  l    Kin"  diameter,  the  maxi- 

uium    and    mean   errors   will    he    l!'>   dwt 

!••"»  d  At.  ;   it    1   .'no"   the  em  rs  will   I 
an  1     I  ii   dwt.,    while    1     KM"    Bphen  >    would 
give  maximum  and   mean  en  2  dwt. 

and  0*56  dwl .  respectively. 
I  '•  ubling  the  amount   ta' 

halve  the  ern  r,  which  varies  invi 
as  the  squan  the  weight  of  Bample 

n 

Although   on   crushing   .,    -ample   t<,   ; 

si\ .  a  tin  mesh  screen,  I 

of  the   gold   would   be   very   much   small***, 

yet  if  the  crushing  ted  with  frequent 

ning  or  by  means  <  f  a  disc  pulvi 

which    acts  much   a-  d 

will    •  •   finely   divided    a-   it    would    he 

if   the    sample    were    crush*  d.    Bay,    in    a    ha'l 

'"ill  with  \  ing  any  portion  until  the 

wh<  le  had   attained   the  requii 

liiieness.     In  the  I  itter  case  attriti-  n  of  g  11 

cent  uuea   throughout    the    .  i  in  I  ag,    in   the 

l'  rmer,  b<  me  of  tl  I  is  rem< 

when   it    will  jusl 

bet  •  th.-  pulverizer. 

Mori  results    w<  uld    he 

pecti    I  in  hall  mills,  and   I 

Miit  by  pract 

Ball     mills  rn  d  i  g      To 

eliminate 
sourci  allud  (d    to,    I     i 
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mill  capable  of  taking  the  product  of  the 
breaker  and  reducing  it  at  one  operation 
to  practically  any  degree  of  fineness  re- 
quired, this  being  regulated  by  the  time  of 
grinding  and  the  weight  of  balls  used. 

As  will  be  seen  in  the  accompanying 
photographs,  the  mill  is  divided  into  two 
compartments,     each     taking     a     separate 


the  efficiency  of  the  mill,  which  is  not  the 
case  with  disc  pulverizers. 

The  final  product  is  perfectly  mixed,  and, 
no  screening  being  required,  is  ready  for 
assay. 

A  600  or  700  gm.  sample  that  just  p;i 
a  3/8"  mesh  will,  after  If  hours'  grinding* 
give  a  product  averaging — 


Ball    Mills    for   Sample    Grinding. 


sample  of  about  600  or  800  gm.  Its  inside 
diameter  is  11",  each  compartment  being 
3  5j  8"  wide.  Two  3"  balls  are  used  in  each 
compartment.  The  mill  is  driven  at  70 
R.P.M.  by  1\"  belting,  direct  from  2" 
countershaft,  without  pulleys,  and  the  belt 
runs  over  the  centre  of  the  mill,  which  is 
slightly  crowned.     (See  plates.) 

Excluding  the  cost  of  the  pattern,  the 
mills  were  made,  on  the  mine,  for  a  little 
under  £5  each. 

A  timber  frame  of  simple  construction 
holds  the  mills,  the  bearings  are  of  native 
hardwood,  open  at  the  top,  so  that  the  mills 
can  be  lifted  in  and  out  by  two  hooks. 
Each  compartment  of  the  mill  is  opened  by 
one  nut,  and  its  contents  emptied  into  a 
pan.  It  is  then  cleaned  by  compressed  air. 
Eight  such  mills,  taking  16  samples,  are 
in  use. 

The  mills  are  cheap,  readily  accessible 
for  cleaning,  and  wear  is  inconsiderable, 
very  much  less  than  with  disc  pulverizers ; 
also  as  the  wear  is  even,  it  does  not  affect 
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A  reduction  of  native  labour  has  been 
made  since  they  have  been  used.  Assays 
have  checked  better,  and,  although  they  are 
slower  than  disc  pulverizers,  their  advan- 
tages outweigh  this  drawback,  at  least  with 
this  ore. 

Battery  discharge  (screen)  samples. — 
Lime  is  added  to  promote  settlement,  the 
clear  water  decanted,  and  the  thick  pulp  well 
mixed.  The  portion  taken  for  assay  has 
most  of  its  remaining  water  removed  by  an 
air  pressure  filter  (see  plates),  after 
which  it  can  be  quickly  dried.  This  type 
of  filter  is  quicker  than,  and  preferable  to, 
a  vacuum  filter,  except  when  the  cake  re- 
quires washing,  for  which  it  is  unsuitable, 
cracks  being  apt  to  form  and  cause  channel- 
ling. The  dried  sample  is  ground  for  2 
hours  in  the  ball  mill,  when  all  passes  a  100 
mesh  sieve,  and  98%  passes  a  150  mesh 
sieve.  Fine  grinding  i's  essential  to  get  con- 
cordant results. 
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Reduction  8ample8. — These  do  not  re- 
quire fine  grinding,  all  but  the  finest  gold 
having  been  removed  by  amalgamation. 

Reduction  samples,  containing  dissolved 
gold,  are  treated  as  follows: — The  dissolved 
gold  is  precipitated,  usually  by  adding 
cuprous  chloride  dissolved  in  brine,  to  the 
pulp,  and  acidifying  with  sulphuric  acid. 
The  pulp  is  then  filtered  in  the  air  pressure 
filter  and  dried.  This  is  not  only  much 
quicker  than  drying  without  filtration,  but 
gives  more  accurate  results.  If  the  •■ 
of  barren  solution  be  not  removed  by  filtra- 
tion, some  of  the  gold  is  apt  to  re-dissolve 
on  heating,  and  to  form  an  enriched  hard 
scale  adhering  firmly  to  the  dish.  In  the 
of  richer  solutions  I  have  found  the 
error,  presumably  from  this  can-'',  to  be 
quite   considerable.      In   cases   where   much 


Mixing  on  and  flux. — This  is  effected 
by  shaking  in  a  large  glass  with  a  metal 
cover,  to  which  is  cemented  soft  sheet 
rubber.  Mixing  is  more  thorough  and 
quicker  than  by  the  older  method  of  rolling 
on  glazed  paper. 

Assay  furnace. — The  coke-fired  Cornish 
furnaces,  formerly  in  use,  have  been  re- 
placed by  a  reverberatory  furnace  shown  in 
the  diagram. 

This  type  of  furnace  I  previously  adopted 
in  Western  Australia  for  burning  wood,  and 
it  follows,  I  believe,  the  general  lin 
those  used  on  the  Hand.  Moth  wood,  wood 
and  coal,  and  coal  alone  have  been  used, 
the  first  being  much  cheaper  in  Western 
Australia,    and    the    last    somewhat    chi 


Ball    Mills    for   Sample   '  Grinding. 


sulphocyanide  is  present,  and  precipitai 
by  a  cuprous  silt  is  imperfect,  an  emulsion 
of  finely  ground  charcoal  should  be  substi- 
tuted, or  used  in  conjunction  with  the 
cuprous  salt,  when  perfect  precipitation  is 
obtained. 

Fluxing.-  The   substitution  of  fluor  Bpar 

for  borax,  both  wholly  and  in  part  has  been 
tried,  but  with   unsatisfactory  results. 


Special     features     an — (a)     the     abrupt 
Dg    i  f    the    top    arch    JUSl     behind    the 

firebridge,  deflecting  the  flame  on  to  the 
front  row  of  pots,  (b)  The  hearth  is 
level,  but  rise-  gently  from  bridge  to  flue, 
obviating  the  danger  of  pots  falling  back- 
wards, (c)  The  hearth  is  covered  with  a 
layer oi  sand,  or,  preferably,  of  sifted  earth, 
which    absorbs   any    slag   spilled,      (d)   The) 
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furnace  has  an  independent  stack  with  a 
damper  at  the  top  capable  of  very  close 
regulation  ;  the  earlier  type  of  furnaces  had 
dampers  at  the  base  of  stack,  and  were 
burned  out  quickly. 

The  furnace  will  take  a  charge  of  about 
56  pots,  usually  6  or  8  J's,  and  the  re- 
mainer  G's  and  Fs ;   the  heat  is   very   uni- 


CupeUaivni  is  effected  as  follows  : — Bricks 
are  placed  on  the  hearth  of  the  furnace  to 
support  wrought  iron  plates,  each  carrying 
about  25  cupels.  The  cupels  an-  charged 
with  lead  buttons  while  they  are  cold.  A 
good  fire  is  made,  and  the  damper  opened 
rather  more  than  when  the  pots  are  in.  The 
atmosphere    is    reducing   at   first,    but   soon 


form,  and  the  pots  last  considerably  longer 
than  with  Cornish  furnaces.  During  fusion 
the  damper  is  nearly  closed,  and  a  some- 
what reducing  atmosphere  is  maintained. 

Two  charges  of  pots  generally  complete 
the  day's  work,  after  which  the  same  fur- 
nace, without  a  muffle,  is  used  for  cupel- 
lation. 


re    Filter. 

becomes  oxidising  and  cupellation  proceeds 
steadily.  Many  checks  have  been  made  by 
re-cupelling  prills  of  parted  gold,  but  no  loss 
of  weight  could  be  detected. 

Sir  T.  Kirke  Rose  has  lately  shown  (Inst. 
M.  A  M.  Bull.  174,  March  13,  1919)  that 
gold  is  not  readliy  volatilized  either  in  a  re- 
ducing or  an  oxidising  atmosphere;  but  that 
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are   much   greater   when   exposed   to 
i  oxidising  conditions. 

Such  con, lit  inns  occur  here,  l>ut  at  an  early 

when   the    l'o1<1   is  well  protected   by 

which    probably   acounts   for  the   ab- 

ible  gold 

I  }■■■!■    ldii   cupels     can    be   taken   in  one 

charge,  and 

of  cupelling  without   a  muffle  is  unique  in 


in  every  way  satisfactory. 

Cemmt,  and  mixtures  of  cement  and 
mabor  were  previously  tried,  but  were  not 
altogether  satisfactory.  A  very  excellent 
cupel  can,  however,  be  made  from  a  mixture 
of  mabor  and  bone  ash. 

Parting. — Perforated     shi    I  d     trays, 

each  carrying  24  parting  cups,  and  fitting 
over  an  electric  h<  A  plate  are 


It.  however,  should  be  noted 
that  nil  assays  here  are  parted;  whether  it 
would   answer  ^  well   in  there  the 

gold  prilla  are  weighed  direct    I  c  innot 
from  experience 

Cupels.-     For    the    past     12    months    these 

have  been  made  from  old  used  oupeli 
ground  in  a  ball  mill.    The  absorbent  po 

of    these    cupels    i-    excellent,    and    they    ,-ire 


i    iling  an  electric  hot  plate  parting  can 
be  done  over  the  hot   cupels,  covering  the 

r  w  ith  a  sheet  of  l  8"  copper  to  more 
evenly  distribute  the  heat.  Waste  acid. 
after  precipit  Bilver,   is  sent   to  the 

siueltiiie  bouse  and  used  in  cleansing  nul- 
lum. The  recovered  Bilver  is  made  into 
silver  nit  i 
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Annealing. — The  tray  of  parting  cups  is 
allowed  to  rest  a  few  seconds  on  a  red  hot 
cast  iron  plate  of  the  same  diameter  as  the 
hot  plate 

Solution  asx-iii*. —  Precipitation  by  a  cup- 
rous salt  has  hitherto  been  the  practice  here 
and  correct  results  are  obtained  on  fairly 
clean  solutions.  Instead  of  adding  cupric 
sulphate,  sodium  sulphite  and  hydrochloric 
acid,  better  results  were  obtained  by  add- 
ing cuprous  chloride  dissolved  in  brine  and 
acidifying  with  sulphuric  acid.  The  cuprous 
chloride  solution  is  made  by  dissolving  3 
parts  cryst.  cupric  sulphate  in  20  parts 
saturated  salt  solution,  and  reducing  to  the 
cuprous  state  by  metallic  copper.  15  cc.  of 
this  solution,  which  should  be  colourless, 
suffices  for  20  A.T.  solution  to  be  assayed. 
Sulphuric  acid  must  be  used  for  acidifying, 
as  hydrochloric  acid  gives  low  results.  I 
prefer  to  scorify  the  precipitate  after  drying, 
with  a  mixture  of  2  parts  of  litharge  to  1 
part  borax,  with  enough  flour  to  give  a  suit- 
able button.  Scorification  is  readily  ef- 
fected on  the  hearth  of  the  reverberatory, 
and  appears  to  be  better  than  a  pot  fusion. 

Although  this  method  is  suitable  for  clean 
solutions,  all  copper  methods  give  low  re- 
sults in  presence  of  much  impurity,  especi- 
ally of  sulphocyanides.  Ferrocyanides  also 
interfere,  but  to  a  less  degree. 

The  zinc  and  lead  acetate  method  is  much 
less  sensitive  to  the  more  commonly  found 
impurities,  but  was  not  used  here  owing  to 
the  impossibility  of  getting  a  clean  lead 
sponge. 

A  modification  of  this  method  has,  how- 
over,  lately  been  adopted,  in  which  the 
assay  is  made  without  heating  the  solution. 

As  filtration  and  fusion  of  the  precipitate 
previous  to  cupellation  are  in  any  case 
necessary  here,  and  as  precipitation  is  com- 
plete in  the  cold,  much  time  and  some 
expense  are  saved  by  the  omission  of  heat- 
ing. The  procedure  is  as  follows: — To'  20 
A.T.  of  solution  add  5  gm.  zinc  dust  with 
vigorous  stirring,  then  enough  silver  nitrate 
fco  ensure  parting,  and  40  a-,  of  20'  lead  ace- 
tate solution,  again  with  thorough  stirring. 
Finally  add  30  cc.  hydrochloric  acid  cau- 
tiously, and  stir  until  all  action 
Filter  and  scorify  with  the  same  flux  as 
used  for  the  copper  method,  but  with  the 
addition  of  powdered  glass.  Nearly  all  the 
zinc  is  eliminated  by  the  acid,  and  the  re- 
mainder bv  scorification 


Scorification  is  often  troublesome  in  a 
muffle,  where  the  space  is  limited,  but  this 
does  not  apply  to  the  hearth  of  a  reverbera- 
tory. 

This  method  gives  accurate  results  on  all 
hut  the  most  impure  solutions. 

Reduced  costs. — Since  the  use,  early  in 
1919,  of  a  reverberatory  furnace,  ball  mills, 
air  pressure  filter,  etc.,  the  total  cost  of 
a -saying  showed  a  considerable  decrease 
from  the  previous  year,  although  more 
assays  were  made,  wages  and  supplies  rose, 
and  the  cost  of  new  plan!  was  included. 

Note  /.  Poisson's  Law.  —  Beringer,  in  the 
appendix  to  his  Assaying,  treats  tins  rather 
fully.  It  may  be  formulated  for  the  present 
purpose  thus: — Let  x  equal  the  number  of 
gold  spheres,  y  the  quartz  spheres,  and  z 
the  combined  number  of  gold  and  quartz 
spheres ;  then — 

\J  — ^-  equals  limit  of  deviation  by  error 

in  number  of  gold  sphere^  present.  To 
find  the  mean  error  the  result  so  obtained 
has  been  multiplied  by  0-2786. 

In  the  applications  given  I  have  cal- 
culated the  number  of  spheres  of  gold  and 
quartz  in  a  2  A.T.  sample,  assaying  20  dwt. 
gold. 

Note  2.  Solution  Assays. — A  good  deal  ol 
Work  has  been  done  on  this  subject,  to  de- 
tail which  would  occupy  too  much  space. 
It  was  clearly  shown  that  considerable 
losses  occurred  in  assaying  impure  solutions 
by  the  copper  method,  and  that  most  of  the 
loss  can  be  recovered  by  assaying  the 
filtrate  by  the  zinc  dust  method.  Also  pure 
solutions  were  prepared,  to  which  definite 
auantities  of  impurities  were  added,  and 
their  effect  in  lowering  assay  results  noted. 

Mr.  John  Watson  (Member)  :  I  have  much 
pleasure  in  proposing  a  vote  of  thanks  to 
the  author  of  this  paper.  As  it  has  only 
come  into  my  hands  to-night,  I  have  not 
had  much  time  to  study  it.  There  is,  I 
see.  this  special  feature  aboul  the  ore  in 
that  it  contained  about  '1  stihnile. 
Another  feature  is  cupellation  without  the 
use  of  a  muffle,  which,  as  the  author  says, 
is  unique.  The  author  of  this  paper  has 
had  Western  Australian  practice,  which.  <>f 
course,  is  somewhat  different  from  that  in 
vogue  on  the  Rand.  The  type  of  rever- 
batory  furnace  previously  adopted  in  Aus- 
tralia was  for  burnt  wood,  whereas  here  we 
e:in  use  coal.  It  is  always  interesting  to 
learn  of  the  practice  on  other  mines  an  1 
districts, 
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GOLD  ZINC  CYANIDE." 


Bv  Mb    \V.  R.  Feldtmann    Pa  I  Pn 


REPLY   TO   l'l-(  ' 


/'<  n  U  d  .  1919. 1 


My  short  paper  on  this  compound 
much  as  it  was  merely  a  Btate- 
menl  of  facts  with  onlj  a  \>t\  tenta- 
m  into  the  region  of  conjec- 
ture, could  hardly  be  expected  to  call 
much  discussion.  For  the  kindly  com- 
mente  of  the  President,  of  Dr.  Caldeoott 
and  •  •  Dr  Moir  I  wish  to  express  my 
thanks. 

Judging    by    the     reference     in    Comey's 

I  >icl  i<  n;i  i  \  ,     tO     wdiich      I  >r.     (  'aldeco'.t      culls 

attention,    gold-zinc-cyanide    has    evidently 

noticed  before,  although  1  have  found 

i  cord  of  it   in   recenl   texl    books,  such 

Ro    and  Sch(  rlemmer's  new   edil  ion, 

D(  r   in   "  The   Chemistry   of  the  < '\ an< 

-c.  ||  E  Williams  i  1915 
I  venture  to  hope,  therefore,  thai  mosl  of 
the  particulars  I  have  been  abl  to  give 
are  new  to  the  members  and  thai  the 
i  ccurrence  of  the  compound  in  isomeric 
forms  is  of  particular  interesi 

I  »r  ( ialdecot  t  appears  to  have  formed 
the  impression  thai  I  found  the  gold-zinc- 
c\  anide  in  a  zinc  gold  si  me  such  as  is 
formed  in  cyanide  plant  precipitation  boxes. 
This,  of  course,  is  o  t  the  case,  as  the 
compound  could  nol  exisi  in  pn 
alkali  in  working  cyanide  solutions  Actu- 
ally I  firs!  noticed  it  in  a  beaker  into  which 
I  had  emptied  gold-cyanide  solutions  left 
from  laboratory  experiments.  These 
solution-  c,  atained  a  trace  •  I  zinc,  and,  on 
being  acidified  to  precipitate  AuCy,  they 
deposited,  after  some  hours,  minute  quan- 
tities of  the  prismai  c  crystals  oi  gold-zinc- 
cyanide  mixed  with  the    V  it 

I   could   wish   that    i '  hal   carried 

his    interesting    remarks    a    Btage    fur. her, 
when   dealing  with   the   ot  njectural   pa 
1  he  paper      If  he  is  righi ,  as  may  well  be, 
in  assuming  thai  there  should  be  no  d 


between  gold-zinc  and  zinc-gold 
cyanides,  it  will  be  necessary  to  find  an- 
other explanation  for  the  occurrence  of  two 
distincl  forms  of  the  compound— one  pris- 
matic and  the  other  pyramidal;  one  formed 
from  KAuCy,  and  the  other  from  ELAuCyr 
It  is  just  possible  that  the  pyramidal  form 
i-  a  polymer,  as  the  conditions  under  which 
it  is  produced  are  Buch  as  tend  to  poly- 
merize HCy,  for  instanci  But.  until  fur- 
ther evidence  is  available.  Au^ZnCy^  and 
ZnAu2Cy4  respectively  may  serve  to  indi- 
cate a  difference  in  molecular  structure  in 
the  two  forms  in  question. 


II  \\<;i\<;    WALL    SUPPOBT    IN    THE 
FAB    EAST   RAND 


Hv   L    W     M  \«  i  i;     Associate). 


REPL1    TO    t)IS(  I'SSIi  IN. 


PrinU  d  in  Journal,  Novt  mber,  1919  , 


The  paper  has  provoked  very  little  dis- 
cussion. I  am  therefi  re  all  the  more  grate- 
ful to  those  members  who  have  part ici j 

therein. 

In  reply  to  Mr.  Chilton  I  cannot  quite 
agree  with  the  wholesale  c<  ndemnation  of 
the  pillar.  It  of  adequate  dimensions  and 
systematically  placed,  as  in  the  "  Panel 
System  "  to  which   I  ha>  I,  I  con 

Bider  the   pillar  to  be  n<  I   i  nlj   justifiable, 
hut  perhaps  the  only  sufficiently  rigid  Bup- 
i  use  in  deep  mines. 

\-    to    pillars   of   inadequate   dimene 
unsystematicallj  placed,  I  am  fully  aware  of 
their  uselessn  even  their  danger,  as 

p  rmaneni  Bupp< 

Mr  ('  -I  iira\  agrees  with  my  con- 
demnation of  the  yielding  support  in  deep 
level  mining,  hut  is  apparently,  like  my- 
self, at  ..  •  ,in\  really  rigid 
c  ntrivance  \'.  Inch  is  suited  to  ai  ;•  □ .  con- 
•  s.  The  use  of  o  m  any  form, 
I  find  to  be  unsatisfactory  and  entirely  un- 
-  lited  to  t! onditions  in  Bt»  : 
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"A  GENERAL  REVIEW  OF  THE 
ECONOMIC  RESULTS  ATTENDING 
THE  GOLD  AND  BASE  METAL  MINING 
IN  THE  PRETORIA  INSPECTORATE 
DURING  THE  PERIOD  1904  TO  1914." 


By  Tudor  G.  Trevor,  A.R.S.M.   {Member 

of  Council). 


(Printed  in  Journal,   October,  1919). 


DISCUSSION. 


D.  W.  Rossiter  (Associate) :  We  are  all 
indebted  to-  the  author  for  his  having  drawn 
attention  to  the  fact  that  "  there  is  a  large 
and  growing  section  of  the  community  who 
appear  to  believe  that  the  low  grade  mines 
exist  purely  for  the  benefit  of  the  promoters 
and  that  therefore,  there  is  no  reason  why 
they  should  be  encouraged  by  the  State  or 
why  they  should  not  be  taxed  to  the  break- 
ing point."  It  is  probably  not  realised  fully 
to  what  extent  Johannesburg  and  the  towns 
along  the  Reef,  and  indeed  the  whole  of 
South  Africa  generally,  and  the  Union 
Government  is  particular,  depend  upon  the 
low-grade  gold  mines. 

In  December  last,  before  effect  was  given 
in  the  various  gold  mining  companies 
monthly  accounts  to  the  gold  premium 
obtained,  there  were  28  companies  working 
at  a  loss  or  making  only  a  trifling  profit. 
In  March,  1920,  when  effect  had  been  given 
in  the  monthly  costs  to  the  increased  pay  to 
Whites  (agreed  to  between  the  Chamber  of 
Mines  and  Labour  Unions),  these  28  com- 
panies were  crushing  at  the  rate  of 
14,005,488  tons  per  annum  with  working 
costs  absorbing  £18,362,541. 

This   working  costs    figure   can    be   appor- 
tioned approximately  as  under:  — 
White  Wages    ...         ...     32%=  £5,876,014 

Native  Wages 19%=      3,488,883 


Total  Wages  Bill 
Stores     ... 
Sundries 


51%=  9,364,897 
in  =  7,345,018 
9      =      1,652,629 

100%=£18,362,544 


It  has  been  estimated  by  competent 
authorities  that  of  working  costs  at  least 
7'i  is  retained  in  this  country:  therefore 
in  the  case  of  the  28  companies  in  question 
this  would  represent  over  £12,850,000  per 
annum. 


From  figures  which  were  got  out  in 
respect  of  a  gold  mining  company  with 
which  the  writer  is  connected,  it  would 
appear  that  the  revenue  (excluding  profit 
and  dividend  taxation)  which  accrues  to  the 
Government  on  account  of  railage,  wharf- 
age, Customs  duties,  claim  licences,  railway 
fares  for  natives,  postages,  telegrams,  etc., 
etc.,  is  approximately  Is.  lOd.  per  ton 
crushed,  equal  on  14,005,488  tons  to 
£1,283,836.  This,  of  course,  is  by  no  means 
all  that  the  Government  would  get,  because 
obviously  on  the  wages  paid  to  mine 
employees,  and  on  the  revenue  received  by 
merchants,  shopkeepers,  and  others,  there 
would  accrue  to  the  Government  various 
amounts  by  way  of  Customs  dues,  Income 
Tax,  etc.,  etc. 

As  to  stoics  consumed  on  the  gold  mines 
the    expenditure    under   that    head    is    esti- 
mated as  shown  above  as  being  40%  of  the 
total    working    costs   or   say    €7,345,000   per 
annum,    in    respect     of     the    28    companies 
;'!><  ve-mentioned.     From  analysed  figures  in 
the  writer's  possession  it  would  appear  that 
The      estimated      f.o.b. 
(overseas    ports)    cost 
of  imported   stores   is       35%=£2, 570,750 
Shipping,  freight,  insur- 
ance, commission  and 

exchange        7%=       514,150 

Railage,  wharfage,  Cus- 
toms dues,  absorbed 
in  South  Africa  and 
therefore  revenue  to 
Union  Government         14U  .'=    1,065,025 


56*%=    4,149,925 
Leaving     in     hands     of 
South  African  fanners 
merchants,    manufac- 
turers, etc,  etc.,  etc.     43|%=    3,195,075 


100%  =£7,345,000 


As  already  pointed  out,  on  a  portion  of 
this  £3,195,075  Income  Tax  and  other 
revenue  would  accrue  to  the  Government, 
whilst  the  balance  would  otherwise  circulate 
in  South  Africa  by  way  of  salaries,  markets 
for  farm  produce  and  trade,  all  of  which 
affed  the  revenue  of  the  country,  as  well 
as  the  thousands  of  individuals  concerned. 

The  closing  down  of  low  grade  mines  will 
tli.rt..fore  undoubtedly  be  a  serious  matter 
for  this  country — far  more  serious  than 
many  people  imagine,  especially  in  the 
absence   of  other   mines    or   industrial    con- 
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take   their  place :   and   the   v 
-   thai    the    foregoing  will   help 

members   and    otl 

South  Africa  in  view  ol  the 
critical  position   thai   confi  many  of 

the  low  grade  gold  mines  and  the  probability 
<  f  man}  of  them  li.-i\  ing  to  shul  down. 

REPLY   T"   Mm  U8SI0N. 

Mr.  T.  G.  Trevor     \/<  n  ih  : 

The     writer     firsl      wishes     to    thank     the 
members  for  the  extremelj  Eriendlj  spirit  in 
which    h'u    paper   has    been    received.      The 
criticisms  on  the  paper  have  mostly  taken 
tin-  form  of  augmentation  to  it.  and,  there- 
in replying  to  the  discussion,  he  is  in 
the  fortunate  position  of  uol  having  to  sub- 
stantiate an}  disputed  points,  but  rather  of 
confirming    what     his     commentators    have 
i  and  ut  adding  to  their  commenl 
In  the  firsl   place,  the  writer  would  poinl 
out    ilit   the   figures   be  gave  onl}    referred 
to  metal  mining.     Diamond  and  coal  mining 
pui  pi  Bel)  and  specifically  excluded.   1 1 
the   I  mines  were   included, 

then  ili«'  direcl  and  indirect  revenue  to  the 
State  would  be  multiplied  Beveral  tirrn 

Withoul    going  into  details,     it     may    !»-■ 
stated  thai  during  the  period  under  review 
1904     '        I'd  I     the     outpul     from     the 
diamond    mines    in    the    Ins|  \«  a 

valued   at    616,672,880,   and   thai    from   the 
coal    mines    at    £6,706,234.    and    the   direcl 
i  inn. -nt  's  share  in  the 
Premier    Mine   amounted   to   do   less     than 
59,706 
The     arguments     broughl      forward     by 
White  and  We  I 
aid  i'  ; ing,  and  embodied  in  th<   i 

lution    presented    to    the     Honourable    the 
Ministei  i  Indusl  i 

much  stronger  t  han  t  hose  gentle- 
men reali 

With   regard   to   the   advancement    of  the 

country    bj    the   d  new    mineral 

deposits,   the  writer  himself  has   frequently 

ted  to  Ins  depart  menl  als<  i 

have    his    chiefs    and    colleagues,     what    tiny 

ci  n  id-  i    the   besl    method    of    encouraging 
sii(di  disci  tunatelj   the  first 

mid  in.  si  imp<  nam  .  t  these  n 
pared   to  which   all  the  rest    are  trivial     at 
once  comes  int    corficl    nol   only  with  the 
Gold   Law   but   with  the  Grond  Wet  of  the 

This  refers  to  the  throw  in 
the  countrj   to  prospecting. 

Under  the  <  rtf  nd  Wet,  i  r  <  !onstituti< 
the  Transvaal,   the  title    i  I    ownership    i  f 


ground  confers  on  the  owner  al  vner- 

ship   of   all    minerals,    ether   than 

diamonds,  and  their  rig 

such    that    the   owners    can    effectually    bar 

the  Stat.-  taking  |  I  them  if  the 

owners     themselves     do     not     wish     them 

worki 

It  is,  ■  nt  of  pi 

i  general  description  of  the  titles  under 
which  farms  are  held  in  the  variou 
■  •■    Union,    but,    with   the   exceptii  i 
ii    farms   in    Natal   and   certain   ethers 
in  the  Transvaal  recently  allotted,  but  which 
remain  open  to  prospecting.  i  cting 

is  legal  '-ii  any  farm  without  the  consent  of 
the  owner      That  consent  has  to  be  bought 
with  money,   which  money   h  s  in   pri 
ke  the  form  •  i  i  pti<  a  m<  ney,  pai 
the  i  :  i.n\  the  farm  at  a  fancy  price 

within  a  .   tun.-  it'  pros]  :>-  ra- 

ful. 

Stated    briefly,    the   landowner   is    in    the 
tion  to  charge  the  prospect*  r  a  cash  sum 
down  for  the  right  to  attempt  t<    prove  the 
land    valuable;    over   and 
premium,   to  charge  him  what   he  lik< 
the   pur.'  ind  after    he    has 

proved  its  value      This  is  obviously  sucl 
busine  ss  for  the  i       pector  that   it   is  really 
wonderful  thai  anyone  has  ever  been  found 

icept  the  position  and  that  any  : 
pecting  at  all  has  been  done  on  pr 
farms.     <  >f  course,    n<  in   blame  the 

farm,  r    for    taking   full    advant  the 

position,  hnt   it    is  submitted  thi  t   the   | 
tion   is   detrimental   to  the   public   interests 
and  indirectly    to  the  int.  i  the  land- 

owning class  as  a  whole,  and  that  those  in 

ts   would   h<-   very   much   bett< 
if  the  presenl   owner's  mineral   rights  were 
compounded  for  a  definite  inter-  b1  in  all  the 

minerals   won    from    the    farm    and    that 
:  ecting    w.-ie    :d lo- 
in  the  base   mi  I  hen     the 

.  found  1 
the  position   i-  simple,  and  he  can   pr< 

them    without    further   legal    diffi- 

eulti.  s.     In  the  ■  da  "'" 

st<  nes,    however,   his   legal   difficulties   now 

I  •  cally,    under   the   Gold    and 

Diamond  Laws,  it   is  illegal  to  pr<  due, 

•  u  or  sto  n<  -  except  from  pro- 
claimed gT  mid.  and.  however  much  tin- 
Mi,,,  R  Depai  tment  ma\  ameliorate  this  by 
allowing  trial  crushing  r  i  r  later 

ground  ha-  to  be  proclain     I 
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To  compensate  the  owner  for  his  loss  by 
disturbance,  and  in  payment  of  his  share 
of  the  mineral  rights  for  precious  metals,  he 

is  allowed  to  beacon  off  one-fifth  of  the  area 
to  be  proclaimed  as  his  personal  mynpacht, 
but  he  has  to  pay  for  the  survey  of  t3i3 
and  it  is  subject  to  a  rental  of  LOs.  per 
morgen  per  annum.  Where  a  rich  gold  field 
•of  considerable  extent  is  discovered  this 
pays  the  owner  very  well,  but,  in  the  case 
where  only  one  or  two  small  deposits  of  a 
pajable  mineral  occur  on  the  farm,  it  is  a 
most  clumsy  and  inequitable  provision ;  for, 
either  the  owner  is  lucky  and  covers  the 
whole  mineral  deposit  with  his  mynpacht, 
leaving  nothing  for  the  public,  or  he  is  un- 
lucky and  spends  not  less  than  £100  in  sur- 
vey fees  in  securing  a  mynpacht,  which 
proves  absolutely  valueless 

la  practice  owners  invariably  object  to 
proclamation,  and,  by  one  subterfuge  or 
another,  postpone  it  as  long  as  they  possibly 
can.  It  is  seldom  possible  for  the  Mines 
Department  to  proclaim  a  farm  till  sevei'al 
years  have  elapsed  after  the  original  dis- 
covery. 

It  is  believed  by  the  writer  that  the  above 
posit  :on  would  be  very  much  improved  if 
the  owner  had  the  option  to  take  a  royalty 
of  say  five  per  cent,  or  any  other  equitable 
proportion  of  the  gross  value,  of  all  minerals 
produced  and  sold  from  the  proclaimed  area 
instead  of  his  mynpacht.  For,  in  this  case, 
he  would  have  nothing  to  lose  by  the  pro- 
clamation of  his  farm  except  the  disturb- 
ance caused  by  prospectors,  and  whatever 
happened  he  would  be  certain  cf  getting  his 
fair  share  of  the  profits  derived  from  the 
farm . 

The   matter,     however,    is    a    very     much 
larger  one  than  it   appears,   for   it   is   really 
but  little  use  proclaiming  or  throwing 
to  prospecting  individual   farms. 

As  every  prospector  or  geologist  knows, 
minerals  are  not  bounded  by  the  boundaries 
of  a  farm — what  a  prospector  needs  are 
whole  mineral  provinces  to  work  over,  fol- 
lowing indications  from  one  farm  to 
another  until  lie  arrives  at  the  point  where 
these  indications  are  strongest,  and  where 
he  can  do  his  prospecting  work  to  the  very 
best  advantage.  A  very  good  example  of 
this  is  the  mineral  province  represented  by 
the  Transvaal  Bush  veld  Tf  the  whole  of 
this  area  were  open  the  writer  would 
strongly  advise  any  prospector,  or  any  house 
interested  in  prospecting,   to  systematically 


prospect  the  area,  but,  as  things  stand,  he 
does  not  know  of  a  single  farm  not  yet 
taken  up,  which  he  could  definitely  recom- 
mend anyone  to  spend  money  on  under 
existing  eonditi<  n~. 

The  same  is  true  as  to  other  granite  an 
A  line  of  these  stretches  almost  con- 
tinuously round  the  sub-continent  from  (ape 
Town  to  Swaziland  and  eventually  to 
Rhodesia.  Near  Cape  Town  and  in  Swazi- 
land the  occurrence  of  tin  in  this  gmnit<- 
was  accidentally  discovered  and  at  both 
places  it  has  been  worked,  though  only  suc- 
cessfully in  Swaziland.  It  is  probable  that 
tin  occurs  in  many  other  places  along  the 
line.  If  the  land  were  open  to  prospecting 
it  would  be  worth  while  systematically 
exploring  it  for  such  an  occurrence,  but,  as 
it  is,  it  would  be  folly  for  any  man  to  take 
up  an  option  on  a  farm  on  the  chance  of 
that  farm  containing  tin. 

Where  minerals  belong  to  the  owner,  as 
is  the  case  in  the  original  titles,  it  is  to  the 
owner's  advantage  to  have  them  discovered, 
and,  even  though  many  of  the  present 
owners  ma}-  not  appreciate  this,  their  suc- 
cessors undoubtedly  will.  It  is  now  the 
custom,  however,  in  granting  title  to  newly 
alienated  Crown  Lands,  to  reserve  t  he- 
mineral  rights  to  the  State.  In  this 
tli"  surface  owner  has  no  interest  whatever 
in  the  discovery  of  minerals;  in  fact,  the 
discovery  of  such  would  distinctly  disturb 
him  and  be  to  hi?  immediate  detriment  :  nor 
is  there  any  machinery  provided  by  the 
Law  by  which  the  Government  can  prospect 
for,  or  work  when  found,  the  minerals  which 
it  has  reserved  to  itself.  A  more  perfect 
way  of  tying  up  and  rendering  inaccessible 
mineral  deposits  than  this  it  would  he  hard 
to    find. 

It  should  be  within  the  bounds  <  f  human 
achievement  to  devise  a  scheme  which 
should  l>e  acceptable  to  tin-  land-owners,  by 
which   pr<  -  i  'ild  have  access  to  the 

whole  country;  such  schemes  are  in  exist- 
ence in  Rhodesia,  Australia  and  many  other 
new  countries. 

Minerals  are  now  amongsl  the  necessities 
of  life,  especially  of  national  life.  There 
are  only  two  basic  industries  in  tic  world, 
agriculture  (or  food  winning  and  mining. 
The  former  provides  tor  our  physicaJ  cxist- 
ence.  the  latter  provides  tie-  materials  by 
which  civilisation  alone  becomes  possible. 
Without  these  materials  we  mus<  perforce 
return  to  the  flint   age.     The  writer  would 
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submit   that   the     Society     should 
make  this  it-  chief  poinl    when  addret 
the    Mini  •  ibject   of 

improving  thi  n  of  prospecting. 

With  regard  to  Professor  <  lellier's  sugg 
the   writer   would   point   out    that    in 
ence  the   vast   majority    of  people 
running  small  t  i he  country 

have  tk,  u-.'  for  the  advice  of  the  trained 
engineer.  With  the  usual  e  »nfidence  <  I  the 
ignorant  man  backing  his  luck,  they  think 
no  one  can  teach  them  anything.  Where  it 
do  so,  the  [nspi  ctors  of  Mines 
invariably  place  their  knowledge  and  experi- 
ence at  the  service  of  these  pe<  pie,  and. 
it   is  mad-  \  ith  very 

satisfactory  results,  biit   bj    far  the  gn 
Dumber   it    is   repudiated    with   ill-disguised 

It  ie  extraordinary  ho*  little  U3e  is  made 

of  the  Mines   Department's  "her  to  do  free 

I    •   from  being  bothered  by  people 

applying  for  these  the  number  applied  for 

has  been   very   much   less  than  that   which 

red,    and    where,    as    is    usually    the 

not    come   up   to  the 

expectations  of  the  prospector,  the  result  is 

invariably  put   down    to    the  incompetence 

nmenl  A--a\  er. 

There  is  one  line  in  which,  in  the  opini  m 

of  the  writer,   more  can   be  done   for  boni 

In!,    small  men,  and  that   is  in  free  reports 

mi  the  facts  connected  with  a  property  and 

p<  aing  frauds.     At   the  present   time  a 

small   man    in    |  I    a   likely   pr  | 

tion   has   great    difficulty    in   getting   people 
ttend    to   him.      He   canm  d    the 

rep< .!  •  putable  engineer,  and  his  own 

mi  i  usually  disci  unted  and  dis- 
cr  dited  On  the  of  her  hand,  absolute 
fraud  ften   advertised    and   catch   the 

unwary  investor     The  Government  have  no 
means  of  exposing  th<  b      i  ques- 

tion a^ked  in  the  Hou  blj  about 

them  and   \>\    placing    the    n  p<  rt     i  f    the 
rnspi  Mil  n   the    Table    of    the 

Bouse     This,  however,  is  a  clumsy  method 
and  doe     n<  t  alw  -.-.  a  effect   it-  purpi  - 
the  new  gpap<  ■  iking  the  risk 

ublishing  a  report  which,  while  it  is  on 
the  Table  i  l  the  i  louse  is  prn  ileged,  hut 
which  may  not     he    go    when  appearing  in 

their  column-. 

It   ha<  been  suggested  that  an   [nspi 

of   M  an  officer  in  a   similar  position. 

should  he  allowed  to  make  -1 

the  fact-  connected  w  ith  mine  pi-,  .pert  ;■ 


their  owners.  In  the  case  of  genuine  con- 
cerns the  owners  would  ask  for  such  a  rep  rt 
and  include  it  in  their  prospectus — if  !■• 

rne   did   not    do   -.     prospective   share- 
holders would    understand   the  omission. 

In  many  casee  the  writer  has  personally 
been  allowed  to  give  such  short   rep'  i 
claimholders  and  the  result  ha-  been   i 
encouraging,   for  they  have    oft. mi    enabled 

.     1    cap  tahsts    to    attend    to 

them,  who  would  not  otherwise  have  taken 
the  trouble  to  listen  to  the  owner's  acct  unfl 
of  the  property.  The  bulletins  published  by 
the  Department  of  Mines  and  Indus! 
have  also  the  same  effect,  for  thej 
trustworthy  and  responsible  accounts  ot  the 
mineral     deposits     dealt      with,     which 

extremely     Useful     to     the       oWlleC-       ot        those 

depi  -it-. 

The    writer    is    greatly    pleased    with 
criticisms    of    Dr.    Stamp    on    |  Qomio 

side  of   the  question,     as.     not     being  an 

ecu,, mist  himself,  he  was  very  diffident  in 

his  conclusions.     He  is,   therefore,   glad  to 

find  that  those  conclusions  are  accepted  as 
correct  by  Dr.  Stamp..     Dr.  Caldecott,  how- 
doubts  tin  -e  eonclusii  as. 
With  regard  to  the  hypothetical 

A    "   and   "    B,   "  the   author  did   not    over- 
look  the   fact    that    in   this  case   there   w  a-   n  I 

usufruct  on  the  transaction,  hut  the  lot 
interest   or  usufruct    i-   not    lose   of  capital, 
and  in  a  great  number  i  f  commercial  trans- 
actions there  is  unfortunately  no  usufruct 

Wnh  regard  to  the  second  case  quoted  by 
\h-.  Caldecott,  in  a  fully  dev<  1.  ped  country, 

if  there   i-  -ueh   a  thing  in  the  world      which 

the  author  doubts  the  I  -s  of  available 
labour,  when  that  labour  i-  used  i^v  an 
unproductive  purpose,  may  he  a  serious 
it.  in  ;  likewise,  the  <•<  nsumption  i  t  even  one 
bag    ot    mealies    to    support     unproductive 

UT   might    he   a    Berii  >US   matter   in   such   a 
Country    where    .-very    bag    i-    needed     for    a. 

better  put  But   in  a  new  country  like 

South    Africa,    where   milli<  ns   i  t    acn 

untilled,  and  where  in  most  districts  thou- 
sands   of    nati\<>8    and    many    white    men    are 

without  local  employment  except  in  mines 
and  prospecting  works,  this  is  not  the 
anything  that  can-.-  production  and  con- 
sumption, and  pays  for  it  in  a  negotiable 
medium  .t  exchange,  is  profitable  to  the 
State.  The  only  practical  loss  that  occun 
in  the  consumption  of  imnorted  stores,  and 
tlie  actual  consumption  of  these  on 
mines  certainly  does   oot    amount    t..   i 
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than,  say,  25%  of  the  total  costs.  This 
being  so,  then  the  enormous  importance  of 
the  mining  industry  to  the  State,  especial!} 
to  an  undeveloped  State,  is  at  once  apparent 
— that  industry  is  far  more  immediately 
profitable  than  any  other  industry  which  can 
bw  quoted,  for  it  and  agriculture  alone  pro- 
duce wealth  absolutely  de  novo  out  of  the 
ground.  Agricultural  wealth,  however,  is 
produced  far  more  slowly  than  mining 
wealth,  and  especially  in  the  case  of  cereals  ; 
agricultural  wealth  is  not  negotiable  except 
in  favourable  situations,  where  there  is  a 
consuming  population,  or  where  cheap 
transport  communicates  with  such  a  popu- 
lation. The  wealth  produced  by  mining, 
especially  high  priced  metal  and  precious 
stone  mining,  is  much  freer  from  these  con- 
siderations and  is  in  a  directly  negotiable 
form  almost  independent  of  transport 
charges. 

If  these  facts  are  thoroughly  appreciated 
by  the  population  at  large,  then  there 
should  be  no  difficulty  in  creating  a  public 
opinion  in  the  Union  which  would  stimulate 
the  Government  to  take  steps  to  encourage 
the  mining  industry  in  every  possible  way ; 
the  chief  and  infinitely  the  most  important 
way  being,  in  the  opinion  of  the  writer,  the 
arrival  at  a  compromise  with  the  land- 
owning classes,  by  which  the  whole  Union, 
from  end  to  end  may  he  thrown  open  to 
prospectinc. 

The  writer  has  been  asked  by  certain 
members  to  suggest  the  lines  on  which  he 
thinks  such  a  compromise  could  be 
arranged.  The  following  lines  appear  to 
him  to  be  a  framework  on  which  a  new  law, 
acceptable  to  all  parties,  might  be  built :  — 

(T)  The  ownership  and  administration  of 
all  mineral  deposits  in  the  Union,  not 
already  worked  or  held  under  mining 
title,  to  be  vested  in  the  Government. 

(2)  The  landowners  to  receive  in  com- 
pensation for  their  present  rights  a 
royalty   of    say    five    per   cent,    on    the 

3S  value  of  all  minerals  removed  or 
sold  from  their  land:  or,  alternatively 
a  royalty  on  the  nett  profits  of  working, 
after  the  deduction  of  profit  tax,  say 
of  fifteen   per  cent. 

(3)  The  whole  country  to  be  thrown  open 
to  prospecting  and    mining,   subject    to 

aable  reservations  regarding  home- 
steads, cultivated  lands,  water  rights, 
etc. 

(4)  The  prospector  to  lod^e  Government 
Stock    to    the    value    of    €50     with    the 


authority  issuing  his  licence,  as  security 
for  good  behaviour  and  against  judg- 
ment for  damages. 

(5)  A  prospecting  licence  to  empower  the 

licensee  to  enter  any  land,  other  than 
that  reserved,  and  to  sample  and 
examine  any  rock,  soil  or  formation, 
and  to  remove  samples,  but  not  to 
empower  him  to  make  any  excavations 
more  than  1  ft.  in  depth  without  the 
consent  of  the  owner.  The  licence  also 
to  empower  the  licensee  to  camp  and 
remain  on  any  public  outspan  for  one 
month  at  a  time. 

(6)  The  difference  in  the  present  law 
between  precious  and  base  metal 
claims  and  licences  to  be  abolished, 
and  all  claims  to  be  on  one  basis. 

(7)  A  prospector,  wishing  to  do  further 
work,  to  lodge  a  further  security  of 
£50,  and  to  take  out  claim  licences  as 
under  the  present  Gold  Law.  the  whole 
or  half  of  these  licence  monies  to  go  to 
the  owner. 

(8)  Before  a  olaimhokler  can  abandon  his 
claims  and  get  a  return  of  his  security 
money,  he  must  produce  a  quittance 
from  the  owner  of  the  firm  and  from 
the  Mines  Department  to  say  that  he 
has  either  filled  up  his  workings  or 
made  good  for  the  disturbance  caused 
by    them. 

(9)  Any  necessary  surface  rights  needed 
by  the  miner  to  be  paid  for  to  the 
owner  at  a  rate  calculated  on  the 
valuation  of  the  ground  plus  fifty  per 
cent.;  but  these  ughts  to  lapse  to  the 
owner  on  the  lapsing  of  the  mining 
title  to  which  they  were  attached  and 
all  material  left  on  the  ground  at  the 
lapsing  of  the  title  to  become  the  pro- 
perty of  the  owner.  In  the  case  of 
any  dispute  the  valuation  to  be  settled 
by  the  Magistrate  of  the  district, 
assisted   by  two   assessors. 

(10)  In  the  case  of  any  action  againsl  a 
prospector  for  crime,  or  for  violating 
the  t<  11ns  of  his  licence,  the  Magistrate 
convicting  him  to  have  the  power  to 
suspend  or  cancel  his  licence  and  to 
deduct  any  fine  from  his  security 
money. 

(11)  When  the  mineral  development  on 
any  farm  renders  \\  desirable  in  the 
opini<  n  of  the  Minister  for  Mines,  that 
farm  to  lie  proclaimed  a  public  mineral 
field,  as  under  the  present  law,  the 
Government   to  assume   full   control  of 
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it,  hotli  surface  an<l  mineral,  the  owner, 
ae     at     present,     receiving     half     the 
Que     and     his     werf,but     not     the 
mynpacht  as  he  receives  compent 
for  tii.it  in  roj all 
Th(  fears   thai    his  reply   to  this 

and   very  d 
siv.-     II      •    cuse  musl   be  thai  the  country 
is  threatened  with  disaster  from  the  el 
down  of  ite   low   grade  mines.      Ih  »    near 
th.it  disaster  can  be  appreciated  by  anyone 
who  studies  the  Chairman's  speech  al    the 
•  ing  of  the  Simmer  I  >eep. 
5  two  methods  can  be  found  for  | 
poning  or  tempering  thai  disaster:   the  one 
p   th<-   low   grade   mines   going   by 
facilitating  their  working  in  every   possible 
way;  the  other  is  by  finding  new  nun.-  and 
iridn  '  replace    them     a-   they   fail. 

methods     will     hi-     necessary     if  the 
averted, 
ter,   being   more  a  nversanl   with 
th.-    i  nt.MiL-    districts    than    with    tin-    low 
grade    mines,    ha-     tried    t<,    indicate    the 
I.     Ih-  trusts  tl  W'it- 

irand   members  will   conn-   forward   t<> 
emphasise   tin-    firsl     method     so  that    the 

whole  Weighl  oft!       -  '  ••    may  be  thrown, 

and  tin  \m  quickly,  into  the  greal  work 
of  averting  disaster,  nol  only  to  the  mining 
industry  bul  to  the  Union  as  a  whole. 


\N    UNUSUAL    PROCESS    IN    Till 
l  REATMENT  oh  GOLD  OR] 


By  Mi;    l:    I.    Gardinj  r,  B  S(     i  I 
Printt  d  in  Journal,  January,   /■'/'' 

C.    J.    Gray.A/.  I    |       ...    '       |    :I|I1 

•    I    m    the   author's   statement    that 
Th.-  gold  in  th.-  <  re  i-  very  finch  divided, 
and    bj    panning   a   crushed    samnle   ot 

7  dwl  bj  assaj .  a  prospect  of  about 
1  dwt.  only  is  \  isible,  an  I  I  I  very  fine 
gold.  Banded     ironstones,     winch 

common   in  South   Africa,  an-  probably,   at 
I        i  •     ted  by  the  | 

r    h\    panning    if   he    thinks    it    worth 
while    !■•    test    them    at    all,    an. I    a 

'  tun |.-  unless  panning  gives  a  fairly 
satisfactory  result.  I  myself  have  found 
gold  in  ban  I.  ne  ami  without  a 

ing  decided   that    it    I  worth   further 

tigation.    If  panning  results  may  Bome- 
tim<  s  he  multiplied   bv       facl 
ing  7  in  magnitude  it  seems  that  that  gold 
bearing    ironstone    at     pi   sent     disregarded 


may  be  valuable.  I  should  like  to  know 
from  the  author,  or  others  who  may  have 
h.-nl  experience,   whether  it  is  common 

ya  of  banded  iron--  _     d  ores  to  be 

much  higher  than  panning  results. 

Mr.  A.  F.  Crosse  {Past  President  I 
have  been  asked  to  make  some  remarks 
on  Mr.   1;    I.    Gardiner's  paper. 

It  was  an  interesting  paper,  and  having 
carefully  read  it.  I  could  rind  very  little  to 
criticise,  especially  as  I  know  nothing  about 
the  on-  in  question 

I    >hould   like    to   have   experimented   on 
'in-  ore;  an  analysis  is  wanting  in 
order  to  show  the  minerals  present,  not  the 
elements. 

Sulphate  of  magnesia   would  hardly 
up  it-  sulphur  in  tin-  treatment  described. 

I  believe  that  th.-  gold  is  coated  in  some 
way,  so  preventing  contact  with  the 
cyanide  solution. 


SOME  SUGGESTIONS  ON  [RRIG  \T1<)\ 


\w   Mr.    \    Bagulev,  B  S<    .  1    I  C. 

i  Mi  tnbi 


{Printed  in  Journ  //.  March,   I92i 

Mr.    J.    Watson   (Member):    In   the   new 
Journal  of  Agriculture    which  has  just 
published,   by   the    Department   of   Agricul- 
ture of  th.-    I'm.  n  of  Smith    Africa,  there  is 
a    pap.-r  .in   "  brak,"   by    Mr.    Arthur   St 

irer  in  Chemistry,  Grootfontein  School 
agriculture,  in  connection  with  irrigation 
which  should  he  of  int.  r  si  t<.  Mr    Baguley. 
Th.-  meeting  then  terminated. 


Notices  and   Abstracts  of  Articles 
Papers. 


and 


<  III  Ml- I  i:\ 

Mi  iin. i.  ..i  Awn-b  ..I  Fluorspab  \nii  Bask 
sm'.-  Containing  Fluokini  Halt  a  gram  of  Um 
finely  powdered  sample  ia  weighed  into  a  dial 

i    intu     a    paste    « ith    ." f  ■-  .ii.-i .  an.l 

evaporated  nearly  to  dryness  with  2~>  cc.  of  t 

icid       \   further  25  I.,  of  glacial  acetii    acid 

Ided   and  the  mass  evaporated  t..  dryneai  and 

then  heated  in  a  steam  oven  until  all  the  acid  has 

led       The    residue     -    transit     ad 
beaker,  diluted  to  v"  <<  .  boiled,  and  filtered      The 
filtrate   contains   available   limi 
soluble    silicia,     manganese,     magnesia,    and    lead, 
whilst    the    residue  ill    lime    i 

I    .    silicia,    iron,   and    alumina       The    residue    is 
•  I  in  a  plstinum  dish,  cooled,  weighed,  I 
'■  ith     bydrofluoric    a<  id, 

■  I.    rfnd    weighed.      The   less    in    weight 
the    amount    of    silica     present.       'Dip    remaining 
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residue  is  treated  with  5  cc.  of  sulphuric  acid  and 
evaporated  until  fumes  are  evolved,  then  it  is 
ignited  and  weighed.  The  gain  in  weight  is  due 
to  the  formation  of  calcium  sulphate  from  cadcium 
fluoride.  CaS04  xO"5735  =  C'aF2.  The  residue  is 
boiled  for  20  minutes  with  20  cc.  of  hydrochloric 
acid,  diluted,  and  precipitated  by  ammonium 
chloride  and  ammonia,  boiled,  filtered,  ignited,  and 
weighed.  The  weight  is  deducted  from  the  weight 
of  iron,  aluminium,  and  calcium  fluoride  and  gives 
the  weight  of  calcium  fluoride.  If  lead  is  present 
it  must  be  removed  before  the  iron  and  aluminium 
are  precipitated.  The  filtrate  is  analysed  in  the 
usual  way. — G.  R.  Doyle  (Chem.  News,  1919,  118, 
804-305),  J.S.C.I.,  Aug.  15,  1919,  p.  533  A. 
(A.    \\.) 


Notices   and   Abstracts:    Chemistry. 


19S 


Comparative  Tests  of  Paliu  and  Rhoianium 
Ware  as  Substitutes  for  Platinum  Laboratory 
Utensils. — Three  gold-palladium  alloys  were 
tested ;  these  had  the  following  composition  : — 
palau  metal,  gold,  80,  palladium,  20%  ;  rhotanium 
A  metal,  gold,  90,  palladium,  10%  ;  rhotanium  C 
metal,  gold,  70,  palladium  30%.  Rhotanium  A 
ware  is  superior  to  platinum  of  botli  high  and  low 
iridium  content  in  respect  to  its  resistance  to  loss 
on  heating;  it  is  about  equal  to  platinum  as  regards 
resistance  to  boiling  hydrochloric  acid,  hydrofluoric 
acid,  boiling  20%  sodium  hydroxida  solution,  and 
fusion  with  sodium  carbon  ite  and  with  potassium 
pyrosulphate.  It  is  superior  to  platinum  in  resist- 
ance to  boiling  sulphuric  acid,  but  inferior  with 
respect  to  nitric  acid,  ferric  chloride  solution,  and 
fuson  with  sodium  hydroxide.  It  must  not  be 
heatnd  above  1100°  C.  Both  palau  and  rhotanium 
C  ware  behave  in  the  same  way  towards  reagents 
as  does  rhotanium  A  ware,  except  that  they  are  rot 
suitable  for  potassium  pyrosulphte  fusions.  They 
are  superior  to  platinum  as  regards  resistance  t  i 
loss  on  heating  up  to  1200°  C.  All  three  alloys  may 
be  used  in  electrolysis,  but  as  cathodes  only ;  as 
anodes  they  are  useless. — L.  J.  Gurevich  and  E. 
Wichers  (/.  I  ltd.  Eng.  Chem.,  1911.  570-573), 
Joum.  Soc.  Chem.  Ind.,  July  31,  1919.  p.  514  A. 
wj.    A.     u.i 


Electroanalysts  of  Gold  Without  Platinum 
Electrodes. — Excellent  results  are  obtained  by  the 
substitution  of  an  iron  anode  for  platinum,  the 
cathode  being  of  platinum  gauze.  The  electrolyte 
is  prepared  by  dissolving  about  0"1  grm.  of  gold  in 
aqua  rei/ia,  adding  3  grms.  of  sodium  hydroxide  in 
20  cc.  of  water,  and  10  cc.  of  a  freshly  prepared 
10%  solution  of  potassium  cyanide.  During  elec- 
trolysis the  electrolyte  is  agitated  and  the  tempera- 
ture is  raised  to  60°  C.  ;  voltage  19  volts.  Removal 
of  the  nitric  acid  by  evaporation  of  the  solution  of 
gold  in  rupiti  regia  is  recommended  in  order  to  avoid 
a  slight  disintegration  of  the  iron  anode.  The 
cathode  is  freed  from  gold  by  electrolysis  in  dilute 
hydrochloric  acid.  Excellent  results  were  also 
obtained  with  the  use  of  a  cathode  of  very  fine 
copper  gauze  previously  nickel-plated.  If  copper  is 
present  in  the  gold  to  be  an^ilvsed,  1  grm.  of  potas- 
sium cvanide  is  added  in  excess  of  the  quantity 
required  for  solution  of  the  precipitate,  and  the 
voltage  is  kept  below  19  volts.  The  deposit  of 
gold  on  the  cathode  is  washed  with  2%  sodiu"! 
sulphite  solution,  water,  and  finally  alcohol. — T. 
Guzman  (Anal.  Fis.  Qin'm.,  1919?  17.  115  120), 
Joum.  8oe.  Chem.  Ind.,  July  31,  1919.  p.  511  A. 
(J     A.    W.) 


METALLURGY 
Lime  as  a  Settling  Reagent  (in  the  Cyanide 
Process).— The  proper  settling  of  slime  is  of  import- 
ance in  cyanide  mills  where  decantation  is  prac 
tised,  and  a  knowledge  of  the  manner  in  which 
lime  functions  as  i  settling  agent  is  necessary  for 
economical  working.  Poor  settling  may  be  caused 
when  the  pulp  is  of  too  high  a  viscositv,  and 
Mil-  the  temperature  of  the  pulp  so'  as  to 
reduce  the  viscosity  will  result  in  more  rapid 
settling.  The  time  of  settling  also  depends  on  the 
physical  condition  (fineness)  of  the  slime.  Quartz 
particles  probably  acquire  charges  of  negative  elec- 
tricity which  by  inter-repulsive  action  retard 
settling.  Lime  dissolves  with  the  production  of 
positive  ions  in  excess,  thereby  exercising  a  neutral- 
ising or  discharging  effect.  A  small  quantity  of 
lime  may  not  neutralise  all  the  negatively  charged 
quartz  particles,  but  owing  to  collisoii  of  'the 
residual  charged  particles  with  other  particles,  the 
charge  is  distributed  and  rendered  less  intense,  and 
the  force  of  repulsion  is  then  insufficient  to  hinder 
settling  appreciably.  An  excess  of  lime  may  be 
regarded  as  neutralising  all  the  negative  charges, 
and  then  to  some  extent  transferring  a  positive 
charge  to  the  quartz  particles,  which  again  impedes 
subsidence.  Lime  is  best  added  in  the  form  of  a 
spray  of  slaked  lime,  just  below  the  surface  of  the 
solution  in  the  thickener.— P.  T.  Bbt/BX  [Eng.  ami 
Min.  ./.,  1919,  107,  1089-1090),  Jour.  ,W.  Chem 
1  iid. ,  August  30,   1919,  p.  583  A.      (J.   A.   W.) 

Utilisation  of  Waste  Coal.— A  report  has  been 
issued  by  a  French  Commission  for  the  utilisation 
of    waste    coal,    set    up    in    July,    1918,    to    continue 
experiments   started    before   the    war   bv   the    (  am 
pagnie  des  Mines  re  Lens.     Experiments  have  been 
made    on    the    low-temperature    carbonisation    of    a 
carefully  chosen   sample   of  coal   residues    from  the 
Blanzy  mines,  the  analysis  of  which  was  :  Moisture, 
2J%  ;  volatile    matter,    23-3—23-6%  ;    ash,    3925— 
38-3%  ;      nitrogen,      0-85—0-89%.        The     yield     of 
ammonia  when  the  coal  was  carbonised  at  650°  C. 
was   only    7-4%    of    that    calculated    from    the    total 
nitrogen    present,    whilst    at    950°    C.    it    was    19",,. 
By  carbonising  slowly  at  a  low  temperature,  so  that 
about  one-third  of  the  tar  came  over  below  500°  C. 
and    the    remainder   below   680°,    most    of    it   below 
550°    C,    a    yield    of    40    kilos,    of    tar    per    ton    of 
material   was   obtained,   comparing   very    favourably 
with  the  20 — 25  kilos,   obtained   under  gas-retort  or 
cok    oven  conditions.     The  low-temperature  tar  con- 
tained   no    naphthalene    and    a    high    proportion    of 
phenolic  substances,   13*3%   against   1",,    in  ordinary 
tar.     It  also  gave  a  higher  proportion  of  the  more 
valuable  light  oils.      The   heavy  oil.   routining   little 
aromatic    hydrocarbons,    was    specially    suitable    for 
Diesel    engines.       The    coke    contained     5 — 6%     of 
volatile    matter.      To    make    the    low    temoerature 
treatment     profitable      it      would      he    necessary     to 
recover  the  rest  of  the  nitrogen,  :iii(l  further  experi 
ments    are    necessary    to    determine    whether    tins    can 
be  done   by  subsequent  high   temperature  treatment 
-of  the  coke.     The  yield  of  gas,  which  is  low.  maj 
also     he     increased      bv       this      means.      If.     COPAUX 
(Chim.  <t  Ind..  1919.  2.  656-660),  •/<»<>//'.  Soc.  < 
htd.,  Sept.   15.   1915,   p.   <ll  1   A.     !■!.   A.   W.) 


MTNING. 
Earth    and    Rock    Pressures. — When    orebodies 
whose   tonnage   is   measured    by   hundreds   of   thou- 
sands  are   to   be   extracted    by   steam-shovel   opera- 
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tions  in  open  pits,   it  is  necessary  to  determine  if 

tie    in    advance   the   Blopes   that    the   Bid 
the  pits  will  assume,  for  the*  fluence  the 

shape  'it    I  and    thereby   the  amount 

re    that     may     be     extracted    by   tin-   open-pit 
method.     When   largi  re   mined    under- 

ground at   depl  (91   to   152  m.) 

!    methods  ibsiding    as   the 

a,    it    is    i  ,ine   in 

advance  the  outermost  limits  of  fracture  in  the  sub- 
sidinf  'i  the  delineation  of  these  limits 

the    location    of    surface    improvements, 
mills,   smi  and     also    the    location   of 

development  work,  sueh  as  hoisting  shafts,  main 
haulage  levels,  and  all  other  underground  openings 
that  must  remain  undisturbed  during  the  period 
of  ore  extraction. 

In   plarning  the  development   of   underground 
mining   operations    involving    Btopes   of    large    ana 
and  at  considerable  depth,  slopes  of  approximately 
70°    (i   to   1)    should    l»e    projected    upwards    from 
the  location  of  the  outer  boundaries  of  the 
at  controlling  t ■■  nuts  and  lines  drawn  connecting  the 

ection     of     Buch     slopes     with     the     surface. 
vVithin  tnese    lines    will    be    contained    the    entire 

of   ground   that    will   be  disturbed    by   settle- 
mint    cracks    resulting    from    subsidence    over    the 
providing   the    rock    is   fairly   homogeneous 
and  there  an-  i  ill   planes  or  < 

■  n  rocks  differing  greatly  in  hardness.     Where 

i  nilt   plain-  ii.  consideration  must  he 

given  t'  the  possibility  of  extensive  movement 
along  sueh  planes.     In  up  -  however,  surface 

improvements   ami    underground   developments   will 

■  ■  from  disturbance  if  located  outside  of  the 

l.ut   they  are  practically  sure  to  be 
in  danger  if  Lot  ited  within  that  area. 

lli'  comparisons  of  failures  in  materials 

ranging  from  damp  Band  to  rock  appear,  to  the 
writer,    indications   of    the   existence   "t 

•  he  Line  of  rupture  fur  all  material 

The   position   <>f   the   line  "f 

rupture  and   its   relation   to  the   dimensions  of   the 
ition  appear  tu  be   independent   "f  the  angle 
nf  repose  of  the  material   and  aim  independent   of 
tie-    .i 1 1 1 •  1 1 1  •  It    would    also    appe  it 

that  tin-  only  materia]  that  can  exert  pressure  upon 
ining  wall  or  upon  the  Bheeting  of  a  cul  is 
that  which  lies  between  the  line  of  rupture  and 
the  retaining  wall  or  sheeting.  For  a  given  depth 
of    cut .    ai  the    depth    tu    in- 

th     of     the 

material,  the   volume   will   I"-  const int 
nf  the  i  Ii'  rLG.Moui.TON, 

I1  '         [fining   and    Metallurgy,    Feb 

in.,.;. 


Ml-'  ELLANE  H   - 
\m '  -  i  ir    >i  in  i  mi  m    oi    Mini    Wai 

i  hi   WrrwATERSRAND     The  quantity  of  water  which 

handled    bj    Rand    mine 
enormously    within    the    1  chiefly   on 

a int    of    t he   Bteadilj  ts  to  deal 

w  ith  the  dust   problem.     Thus,  at   t ' 

Mine,   the   quantity   of    water   used    for  the   all 

of    dust    amounts    t.  lily.      The 

removal  of  the  suspended  matt 

only   on   account    "f   the   wear  on   the   pumps,   but 

Mine,  if  sufficiently  purified,  the  required  quantity 

may  lie  circulated  again  throughout  the  mine,  ami 


thus    save    the    necessity    for    fresh    supplies 

the    .-nit 

In  this  papei   the  author  gives  a  detailed  account 
of  thi  and   filtering  Bystem  recently 

at   the   Village    Deep   Mine. 

There  are  eight   settling   sumps,  each   28j   ft.    x 
10£  ft.   x  21,800  gall 

are   in   two   rows   with   a    |  a.      At   the 

end  of  each  row  Is  a  filtering  Bump  20  ft.    ,<   ldj  ft. 

xllj  ft.,  and  bey 1  these  again  the  main  b! 

sump.    156  ft.    x    '■','<  ft.         12  ft.     The  excavation 
for   the    sumps    la    Bituated    at    1,000    feet    in    the 

main     incline     shaft     pillar.       All     the     water     from 

above  this  level  Is  treated  with  lime  by  m<  .  ■ 
a  mechanical  feeder  at  the  Btation  above  this 
level,  whereby  its  acidity  is  reduced  to  002%. 
]',\  means  of  a  cross-cut  from  the  shaft,  this 
water,  along  with  all  water  pumped  from  workings 
below    this    level     is    run    to    the    settling    I 

distributing    launders    being    provided    for 
each  tank.     I  'ait  of  the  overflow  from  these  eight 

tanks    runs    to    the    two    filtering    sumps,    whi 
passes  through  a   bed  of  clinker  and  then  through 
cocoanut   matting;  it   is  then  sufficiently  free  from 
suspended    solids   tu   be   circulated    again    foi 
settling    purposes    throughout    the    mine.     Tl 
mainder   of    the   overflow    from    the   settling    tanks 
passes   to    the    main    storage    sump.         The    | 
of    the    water    passing    through    the    filter    sumps 
mpletely    neutralized    by    the    addition    of    » 
solution     of     Bodium     carbonate.       The     coot 
lime    and    soda    amounts    t"    l"98    pence    per    1,000 
gallons  of  water.     The  fl",.rs  of  the  settling  sumps 
dope    towards    the    sludge    removal 
doors,   which  open   into  the  central  The 

litter   has   ;i   :\  ',     Blope   leading   to   a   sludge   Bump. 
From  this  sludge  sump  the  mud  from  the  peril 
cleaning  of  the  tanks  gravitates  to  the  level  below, 
where  it   is  filter   pressed   or  transferred   din 

.-kips  and    hoisted    to   the   surface. 

following  adva  -    the  abo>  • 

men!   are   pointed  out  : — 

The   excavation   is   rapid,   a   point   often   of 
siderable   importance,   because  the   removal   of   the 
ground    broken    is    effected    by    mean-     of    I 
carried   on  an   even   grade   from  the  level   Into  tin- 
sump,    a    method    both    easy    and    inexpensivi 
comparing    very    favourably    with    that    of    hoisting 
the    broken    ground    oul    of  I    in    below 

the  drive  level.     The  water  used   in   drilling 
its    own    way    out    into    the    drive,    and    no 
from    the   drive   can   enter   the   excavatioi 
all    water   troubles  aie   eliminated.      Again,    Bhould 

there     he     a     large     increase     in     the     w.r 

Bettled,  or  a    rush   of   Band    from   sand    filling 

unit     eall     1 it     out     as     often  I,     and     the 

mud  removed   from  it   whilst  tin    remaining  sumps 
continue    in    operat  i-;1        I  :  •■    settlers,    as    a 
need    never    be  ome    full    or    u'et    int 
.litem    that     the    mud    cannot     be    removed     whon 

1,       In    dis<  In'  ginq    mud    onlj  I  h    of 

the    settling    capacity    is    rut    out,    and    then    onlv 
for  tv  ;      ■  to  I 

\  e   the    level  of   thi 

to   them 

Yalu  ible   i  '  il   d  it. i  on   t  • 

rate  of  settling  of  (1)  acidity  and  alkalinity  of  the 

"•mil  d    matter,    are 
included    in    the    papei        For    complete    deta 
il    paper    must    !><•   consult 
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conclusions  reached  were,  that  for  the  best  results 
the  water  should  be  distinctly  alkaline.  The  best 
results  were  obtained  by  adding  a  certain  amount 
of  sodium  carbonate  solution  to  the  distributing 
launders  in  addition  to  he  lime  added  previously. 
Further,  it  was  found,  by  very  complete  tests 
on  one  of  the  settling  sumps,  that  up  to  about 
a  rate  of  7,000  gallons  per  hour,  very  little 
difference  in  the  percentage  of  suspended  solids  in 
the  overflow  from  the  settling  tanks  was  found. 
Taking  7.000  gallons  per  hour  as  the  quantity  at 
which  the  best  results  possible  are  obtained,  the 
total  capacity  of  the  settlers  is  56,000  gallons  per 
hour. 
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The  total  cost  of  excavating  and  constructing 
the  sumps  was  £4,726.  The  operation  of  the  new 
sumps  commenced  at  the  end  of  March.  1919. 
The  cost  of  pumping  for  January,  1919,  was  £4,445, 
and  for  May,   1919,   £2,729. 

This  reduction  in  pumping  was  due  to  the 
replacement  by  filtered  mine  water,  of  water  which 
previously  had  to  be  sent  from  the  surface,  and 
also  to  the  saving  in  pump  spares,  which  was 
considerable  when  clear  water  was  dealt  with. — J. 
Whitehouse.  B.Sc,  Journal  S.A.I.E.,  Aug.  1919, 
pp.    8-22.      (H.   R.    A.) 


Heat  Insulation  and  Lagging  Materials. — 
"  The  most  efficient  lagging  for  boilers,  steam- 
pipes  and  engines  is  '  magnesia  covering  '  composed 
of  hydrated  magnesium  carbonate  85%,  and  asbes- 
tos fibre  15%  ;  it  has  a  density  of  12-15  lb.  per  cub. 
ft.  and  will  retain  85-87%  of  heat  which  would 
escape  from  an  uncovered  pipe.  Silicate  cotton  or 
slag  wool  is  an  efficient  lagging  material,  but  when 
subjected  to  vibration  it  is  reduced  to  half  its  ori- 
ginal volume.  None  of  the  various  asbestos  ma- 
terials is  as  efficient  as  magnesia.  Various  plastic 
compounds  containing  kieselguhr,  felt,  clay,  lime, 
etc.,  are  also  used  for  lagging  purposes.  Furnace 
settings  are  chiefly  lagged  with  very  light,  porous 
silica  bricks  having  a  honeycomb  structure,  and  a 
density  of  30-35  lb.  per  cub.  ft.  (compared  with 
112-125  lb.  for  common  bricks  and  137-150  lb.  for 
firebricks).  The  following  figures  show  the  heat 
lost  from  a  pipe  lagged  with  various  materials  each 
H  in.  thick,  with  steam  at  400°  F.  (204—5°  C), 
and  an  outside  temperature  of  08°  F.   (20°  C.)  :  — 

Magnesia,  118  B.Th.U.  ;  blue  asbestos,  121  ;  mica 
(best  only),  123  ;  white  asbestos,  126  :  plastics,  etc. 
(best),  133;  plastics,  etc.  (inferior),  143;  bare  pipe, 
1070  B.Th.U.  per  sq.  ft.  per  hour.  The  graph  re- 
presenting the  ratio  of  the  heat-loss  to  thickness  of 
covering  of  magnesia  is  almost  hyperbolic,  so  that 
complete  insulation  is  impossible.  For  a  temper- 
ature of  400°  F.  (204—5°  C.)  covering  more  than 
I?  in.  thick  is  of  little  additional  value.  For  tem- 
peratures above  400°  F.  a  thickness  of  2  in.  is 
necessary.  The  thickness  of  covering  which  will  give 
the  maximum  retention  of  heat  at  minimum  cost 
is  most  readily  ascertained  by  such  a  graph.  Where 
an  acid-resisting  lagging  is  required,  magnesia  cov- 
ered with  an  acid-resisting  coating  is  best." — J.  S. 
P.  Hard.— .Y^.  Assoc,  hid.  Chem.,  Jan.  11,  1919.— 
Joum.  Soc.  Chem.  Ind.,  Feb.  28,  1919,  p.  97a. 
(J.  A.  W.) 


Abstract  of  Patent  Applications. 


246.1919.       Nitrogen     Products'    ami    Carbide    Co., 
Ltd.     Improvements  relating  to  the  destructive 
distillation  of  carbonaceous  materials.     8.4.19. 
This    application    relates    to    destructive    distilla- 
tion of  carbonaceous  materials  at  low  and  moderate 
temperatures. 

The  aim  of  the  applicant  is  to  obtain  improved 
products  by  the  use  of  a  continuously  operated  re- 
tort, by  passing  inert  gas  or  steam  through  the 
body  of  the  charge. 

247.19.     S.   Z.   de  Ferranti.     Improvements  relating 
to  heat  engines.     8.4.19. 

This  application  refers  to  impro  ements  relating 
to   heat    engines,    more    especially    to   internal 
bustion    engines,    whether   operating    on   the   rotarv 
or  reciprocating  principle. 

There  are  25  claims,  but  the  general  principle 
involved  is  that  of  combining  forced  feed  for  the 
fuel  and  compressed  air  at  high  pressure  and  main- 
taining the  working  cylinders  at  about  red  heat, 
and  in  this  combination  a  regenerator  is  also  made 
use  of. 


591.19.      Aktiebolaget   Kvafveindustri   of   Kopmana- 

gota.n.     Improvements  in  processes  for  carrying 

out  chemical  reactions  between  gases  and  solid 

substames   at   high   temperatures  in   continuous 

working.      28.7.19. 

This    application    is    for    a    chemical    process    for 

the    manufacture    of    cyanides    and    other    nitrogen 

compounds. 

The  process  carries  out  a  re-action  between  coal 
and  alkaline  earth  metals  in  a  current  of  nitrogen 
in  wbicb  impurities  such  as  silicic  acid  and  alumina 
are  decomposed  by  carbonic  acid  or  precipitated 
bv  means  of  calcium  oxide. 


592.19.      Aktiebolaget   Kvafveindustri   of   Kapmana- 
gotan.      Improvements  in  processes  for  carrying 
out  chemical  reactions  in  the  presence  of  metals 
in  a  finely  divided  form.     28.7.19. 
This  application  is  for  a  chemical  process  for  the 
manufacture    of    cyanides   and    other    nitrogen    com- 
pounds.    It  is  directly  related  to  Patent   Applica- 
tion No.  591.19. 

The  process  carries  out  .;  re-action  between  coal 
and  alkaline  earth  metals  in  a  current  of  nitrogen. 
A  special  feature  of  the  claim  made  is  the  addition 
of  finely  divided  metal  such  as  iron  to  the  mass 
before  heat  is  applied.  A  special  method  of  pre- 
paring iron  is  described.  The  action  of  this  metal 
appears   to   be   a   catalytic 


711.19.  A.  o.  Crozier.  Improvements  in  the 
method  of  and  apparatus  for  cementitious 
articles.      3.9.19. 

This  application  refers  to  the  method  of  making 
cementitious  articles,  which  consists  in  establishing 

in  an  upright  hollow  shaft  or  container  a  column 
of  slushy  cementitious  material  of  a  height  suffi- 
cient to  cause   its  own   weight   to  effect   a  substan- 
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tial  compacting  of  its  lower  portion,  mechanically 
compresing  the  lower  portion  only  of  tlie  column 
to  further  compact  or  densify  the  same,  severing  a 
section  from  the  compacted  Lowei  portion  of  the 
colomn,  removing  the  severed  section  and  permit 
ting  the  remaining  portion  of  the  column  to 
descend,  and  maintaining  tin-  height  of  the  column 
by  the  addition  of  cementitious  material  to  the 
uppei   part   thereof. 

There  are   twelve   claims   alt  par 

ticulai       '  method   of  application  of  the  prin 

ciple  involved. 

0     ||.    Pratt,      Improvements    in   and    re 
];i;  ty  catche  in  mine  Bhafts 

01  othei  eh  eators,     1  B.9  L9, 
This    application    refers    to    safety    catches    for 
ni  mine  shafts  or  other  elevators  and  gener- 
ally comprises  a  level  mounted  on  a  movable  cross 
bar  operated  bj  Bprings  through  links  with  gripping 
jaws. 


Seymour  Memorial  Library. 


The    following    books   have    recently   been   added 
to  the   Libi  u 

1  5peal  ing    Brotherhood    and    League 

Walston,  I  Charles,  L919 
•■  The   Society    of    F  '    Morrow,    Dwight, 

1919 
Agricultural      Bacteriology  "  ird      Edition), 

Conn,  II     W  .  1918 

in     International     Administration," 
B,  r    B    1919 
.    for  Woodmen,"   Hanson,  C.  0.,  191 1. 

■  1  lonstitutional  Po  rei  and  World  Affaii  - 

land    '  1919. 

■  1     Chemistry    and     Feed    Water    Supplies," 
Paul,  J.   H  .  1919. 
The     Scientific     American     Cyclopedia      I     F01 
inula-."  Hopkins,    \    A  .  1918 

■  The     Nl :         M     er'i     and     Proepe  tor'i     I  ruide," 

D  \     \     I       1919 

it  ion  "f  Wood,"  Wallis  Taylor,  A    l 
•■The  Kiln  Drying  "f  Lumber,"  Tiemann,  \     I1 
Prad     1    PI  raphy,"  Barnard,  -l     E 

Engineer!     '  osti  and   Economical   Workshop   P 
auction,'     Smith,    Dempster,    and    Pickworth, 
p    C    w 
The    Pi  inciples,   '  Iperation   and    Pi  -f   the 

Bis  t  Fui  nace,"  Johnson,  J    E 
"Blast-Furnace   Construction    in    America,"   John- 

1     1 
"The  Analysis  of  Minerals  and  Ores  of  the  Rarer 
Elements,"  Schoeller,  W.  I:  .  and  Powell,    \    R 
of  South    '  1    III  1.  Cory,  Q    E 

"The  Prac.  Electrician's  Pocket  Book  and  Diary," 

L919 
■•  ()U,  1  Solutions  in  Telegraphy  and  Tele 

phony   Final   Examinations,"   raw,   II     P 
lestions  and   Solutions  in   Magnetism  and 
tricity,"  White,  W     I 
"Telephone    Election     and     Maintenance,"    White. 

w    J. 
"The  Application  of    \.n    Lamps  to  Practical  Pur 
|.  tua. 


Acetylene   Welding  "f  Copper,   Brasses  and 

Bronzes,"   Amedeo,  M.   i!. 
II    v  to  Estimate,  being  the  Analysis  of  Builders' 
(Fourth  Edition),  Ilea.  John  T. 
"The      Principles     of      Iron      Founding'-      (First* 

Edition),  Moldenke,  I: 
"The  Fitting  and    Erecting  of   Engines,"   Browne, 

I      L. 
■    Practical  Oil  Geology,"   Hager,  D. 
"  Valves  and  Valve-Gearing,"   Hurst,  1  has. 
"  Practical      Tr<  it  -■-      on      Gearing"  venth 

Edition),   Brown  k  Sharpe  Manufacturing  I 
"  Formulas  in  Gearing"  (Seventh  Edition),  Brown 

\  Sharpe  Manufacturing  '  k> 
"Glass    .Manufacture-'     (Second     Editioi 

bain,  Walter. 
"A     Handb  ok    of    Colloid    Chemistry,"    Ostwald, 

Di    W. 
■  I  atalytic       Hydrogenation       and       Reduction," 

Maxted,   E.  B. 
"  The    Chemists'    Seai    B  ■■'.    '      I  .    II  .    P.U8-19), 

Atack,  F.   W.,  and  WLinyatea,   L 
"The  Theory   and    Dae   of    Indicators,"    Prideaux, 

E    B.  A. 
"  Inductive    Interference    Between    Electric    Power 

and    Communication   Circuits,"    Railroad    < '"in 

mission  Report. 
M  ining  Manual."   1920,  Skin 
"  Theory  and  Calculation  nf  Elcc.  <  ircnits,"  SI 

mentz,  C.   P 
"The  Prescriber,"  Vols.  XI..  XII. 


Changes  of  Address 


i  mum.  .1    p..  /  0  Kalgoorlie,  W    Australia  :  Thorn* 

leigh  Road,  B<  1  •   South  Wales. 

Smvimi  .  .1.   .1     1;  .  /  0   \   U  ig     Main    !:•■•  f,   G.M 

(  "(I..     Ltd  I •'•  1  1.     i.i     Peep.     Ltd. 

Watson,  F  W.,  /  0  Cons.  Goldfields  Laboratory, 
G  rmiston;  Kami  Mines  Laboratory,  Boj  1066, 
Johannesburg. 

AyXARD,    M . .    from    Activi     S 

Book  Shop,  Salisbui     H  ■      London,  E  c 
Fundi  r,  P..  /  0  Fli  rida      N<  ••■■    Heriot  G.M 

Ltd.,  P  1 1    B  11   i".  ■ 
.1   ..   W.    I-.  /  0  <  !oi  ■  •      II  •  ■  .  Jol 

p n  2222,  120  Broadway,  Men   Jfork,  I    -   I 

Jansxn,     P       l    :     c  0     Mijnbouw      Maatschappij, 

Simau,  Beta 
Mi  1  \  n  11 .  1 ;.,  /  0  Maraisburg  :  Village  Deep,  Ltd  . 

P.O.   Boa    L064,  Job  inneal 

w     a    V.,  from  A<  tive  S  rvice     P    I    B  is 

36,  Maraiabui 
mi  m  •.  .    1     B.,  llo  Kalg  ■  ■■'•■.  W  A.  :   P.O    B  I 

imiston,  W  \ 
\\,i  bok    G.  (        Pi       '•      Idrt       55  Fifth  St 

Township,  Springs. 
Wood,  J.,  l/o  1:  odepoort  :   staff  Qrs..   P  1 1 

103,  <  i"'-'- '    Mines,  Job  inneeburg. 
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Proceedings 


AT 


Ordinary  General  Meeting:, 
May  15,  1920. 


The  Ordinary  General  Meeting  of  the 
Society  was  held  in  the  South  African 
School  of  Mines  and  Technology  Building, 
Johannesburg,  on  Saturday,  15th  May, 
1920,  Mr.  Jas,  Gray  (President)  in  the 
chair.     There  were  also  present:  — 

l'.»  Members:  Messrs.  J.  Chilton,  G.  A. 
Watermeyer,  C.  J.  Gray,  J.  R.  Thurlow, 
F.  W.  Watson,  H.  A.  White,  G.  Hildick 
Smith,  Prof.  J.  A.  Wilkinson  (Members  of 
Council),  L.  Marks,  H.  Rose  Martin,  J.  M. 
Xeill  W.  S.  V.  Price,  Dr.  A.  J.  Orenstein, 
C.  B.  Simpson,  H.  S.  Steels,  A.  Thomas, 
J.  Watson  and  H.  R.  S.  Wilkes. 

-1  Associates:  Messrs.  J.  A.  Boyd,  Samuel 
Evans,  J.  Gibson  and  R.   W.   Irwin. 

19  Visitors,  and  H.  A.  G.  Jeffreys  (Secre- 
tary). 

MINUTES. 

i'lie  Minute^  of  the  Ordinary  General 
Meeting,  held  on  17th  April,  1920,  as 
recorded  in  the  April  Journal,  were  con- 
firmed. 

NEW   MEMBERS. 

Messrs.    F.    W.    Watson   and  J.   Watson, 

having  been  elected  as  scruitneers  in  con- 
nection with  the  ballot  tor  the  election  of 
new  members,  the  following  \vo}\'  declared 
unanimously  elected  : 

Eahan,  Raoul  Robei.laz,  Transvaal  Chamber  of 
Mines,  Johannesburg.     Refinery  Manager. 

Prentice,  Thomas  Kennedy,  78,  12th  Avenue, 
Mayfair,  Johannesburg.  Metallurgist.  (Trans- 
fer from  Associate  Roll.) 

Ritchie,  Jerome,  West  Rand  Consolidated  Mines, 
Lt'l.,  P.O.  Box  38,  Krugersdorp.  Chief  Sur- 
veyor. 


The  Secretary  notified  that  Mr.  George 
Appleby  Topper  had  been  admitted  by  the 
Council  as  an  Associate. 

General  Business. 

JOINT    HOUSING    SCHEME. 

The  President:  As  a  result  of  the  appeal 
tor  donations  which  has  been  issued  to 
Members  and  Associates,  in  connection  with 
the  Joint  Housing  Scheme,  we  have  already 
received  or  been  promised  £89  15s.  from 
the  Members  of  the  Council,  and  the 
Members  and  Associates  of  the  Society,  and 
through  the  efforts  of  one  of  our  Members 
of  Council  a  further  £50  has  been  received 
from  another  source,  making  a  total  to  date 
of  6289  15s.,  that  is  including  the  £150which 
has  been  donated  from  the  Society's  funds. 
This  is  a  most  satisfactory  position,  and  I 
hope  by  next  month  it  will  be  considerably 
increased. 
ANNUAL    ELECTION    OF   OFFICERS    AND    COUNCIL. 

The  President:  I  would  ask  you  to  pro- 
pose scrutineers  for  the  conduct  of  the  ballot 
for  the  election  of  Office-bearers  and 
Members  of  Council  next  month. 

Mr.  F.  W.  Watson  (Member  of  Council): 
I  beg  to  propose  Messrs.  I'.  T.  Morrisby,  S. 
Newton,  E.  A.  Osterloh  ami  A.  Thomas. 

Agreed. 

PRESENTATION    To    MR.    F.    ROWLAND. 

The  President:  It  is  proposed  to  close  the 
subscription  list  in  connection  \\  ith  the  pre- 
sentation to  Mr.  Rowland  ;i  few  days  before 
the  26th  June,  thai  is,  the  date  of  our 
Annual  Meeting,  in  order  thai  the  presenta- 
tion may  ho  made  al  thai  meeting.  I  hope 
e  who  have  not  sent  in  their  subscrip- 
i  ion  will  do  so  us  goon  as  possible. 

RESEARCH    ENDOWMENT    KIND. 

Prof.   J.   A.   Wilkinson  |  Past   President): 
I    have    much    pleasure   in   proposing 
following  resolutions :  — 
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1.  That  this  General  Meeting  of  Members 
considers  that  tin-  donations  received  in 
jponse  to  appeals  t.  r  funds  t  pn  ■  •.  ide 
prizes  for  Papers  Bhould  be  held  by  the 
Society  as  a  special  Trusl  Account,  to 
be  known  .-i-  the  Resei  rch  Endow- 
ment Fund,"  the  moneys  to  I"-  invested 
in  thr  nam.-  of  the  Society  in  Mich 
securities  as  are  commonly  known 
"Trustee  Stocks,"  the  yearly  revenue 
from  which  shall  1m-  devoted  to  the 
follow  ing  objects  :  — 

Providing  medals  or  other  prizes  as 
th.-  Council  may   direct    for  the  I 
papei     •  r    papei  a     read     before    the 
ietj  during  the  yi  ar : 
Providing    moneys    which    max    be 
donated    I  arch   workers  for  the 

provision   and   to  ihtia\    the  cosl 
the  apparal  us  or  other  material  nee 
sary  for  the  conducl  <>t  research,  Buch 
apparatus  to  reverl  to  1 1  or 

oi  Ihiw  i  lei  ermined     by     the 

<  Souncil : 
Providing  any  other  means  wherebj 
arch  in  c<  nneel  ion  \\  it  h  ( Jhemis- 
i  r\ ,   Metallugry    ami   Mining  maj    be 
st imulated   and   enc<  uraj 
2    Thai  tin-  Genera]  Meeting  of  Members 
further    requests    the    Council    to    take 
such   steps     ai     may     1"-    necessary   1 . » 
amend  the  <  Vn-titut  :■  n  <  f  the  Society 
in  order  to  ensure  •         t  he       Research 
lowmenl    Fund."    -hall    he    utilised 
lely  for  the  pur]  ibove  describi  I 

In  Buppi  it  ..i  t  hese  resolul  ions  I  maj  saj 
le    lasl    •  nth  - 

your  Council  has  been  engaged  in  appealing 
tor   funds  e   pap<  rs   being    i 

before  this  Society  bj  giving  medals  or  other 
kind  i  i  :t  ion  to  i  he  -  me,  who,  in  the 

opinion  of  the  Council,  reads  the  besl  paper. 
We   hope   thi  this  appeal   will 

cellenl  i     it    has    i n     very 

encouraging,  and  we  have  in  hand  already  . 
fn  in   t hree   chemical   firms   in  this  con'  • 
a   on,,  ■  t   0166  5       i  rther  firms  have  I 
appn  ached,  and  w<    have  rea»  □  t.,  I. 

that    the   ■  u  ill   be   jusl 

'lie  questh  n   n-.u    i-      \\  haf   should   i 
Society  do  w  ith  this  mom 

i  Hder     Members     of    tl  t\     will 

remember  thai   some  i  the   Mining 

1 1         p  here  donated  sun-  ,  f  money  for  this 
purpose     and    medils     ;, 
di"  ".  for  the  besl  -written  pa] 

durne  those  particular  years  v  •  t  ■  I . 


until  all  the  available  moneys  wefts 
exhausted.  The  present  Council,  however, 
the  opinion  that  this  method  is  I 
mean-  <  t  stimulating  research,  and 
even  at  thai  time  many  people  felt  the 
rewards  were  given  for  papers  which  did  not 

3Uch    mi    award,    as    some    of    ' 
w  ere  of  very  indifferent  m<  i  it. 

The     ( Jouncil,     ther,  :  is     that     the 

moiie\  to  l,e  obtained  now  should  be 
n  t.iined   b)    the  Society  in  perpetuity,  and 

that    prizes   and   other  means  oi    stimulating 

rch  should  he  given  year  \>\  ,\ -  ar 
the  revenue,  which  is  given  \>\   the  capital 
sum.     This  should  he  properly  invested  by 
trustees  app  inted  by  the  Council,  ;,-  Btated 
in  t  he  mot  ion  under  the  term  Trust'  i    Si 
I     am     all  aid     that      with      the      moneys      we 

shall  probably  gel  now  we  -hall  not  In-  able 
much  more  than  proi  ide  medals  out 
of  the  revenue  accruing  from  this  particular 
fund;  hut  it  is  hoped  in  future  that  (his 
fund  will  grow,  and  this  Council  may  well 
leave  it  a-  a  legacy  deserving  of  the  uti 
sympathy  to  future  Councils  of  this 
ety. 

In    mosl    modern    Scientific    S 
;,ii\    standing   such    funds   a-   the  one   pro- 

I  t<>  he  instituted  here  have  existed  for 
s'  M, e  considerable  time,  and  in  several  I 
run      into     five     figures,     yielding     yearly 

Hies,    which    amounl    to    hundred  -    •  I 
pound-.     The  lattei  is  expended  in  assisting 

irch  workers  t>.  purchase  the  necessary 
material  required  for  their  various  researches 
and  it  can  te.idik   he  understood  that  in  the 
absence  of  such  assistance  much  work 
valuable  nal  ure  could  n<  t   he  undi  1 1 
all.  oi  ai   leasl  would  he  undertaken  with  a 

lerable  handicap.     In  thi-  country  also 
one  does  nol  find  even  t  he  necessary  I  I 
i  in-,  which  research  w<  rkens  always  require, 
and.    provided   that,    in   the  opinion  oi    the 
Council,    there   were   not   during  any   given 

.•my    pa]  ufficienl   merit.    I   can 

conceive  no  reason  wh\  tin  revenue  from  i 
fund  [ike  the  <iie  now  proposed  should  not 
he   used    '  ting   suitable   provision    in 

this  i 

Further,  in  thi-  country  the  <  '<<  vernmenfc 
has  established  research  scholarships,  but 
the  amount-  granted  are  generally  of  such 
magnitude  as  to  enable  the  worker,  who  is 

-upp-  t  he  ma|<  r  p<  rtioii,   if  Qo4 

the  whole,  of  his  time  to  the  work,   merelj 
t<>  pay  hi-  living  expenses,  and  in  &uch 
it  i-  impose  ble  for  him.  unless  he  i 
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private  deans,  to  undertake  the  work.  The 
establishment  by  this  Socie\  >f  such  a  fund 
as  now  contemplated  will  se.  •  to  bridge 
this  gap,  enable  L'tese  researc.  s  to  be 
carried  out,  and  the  napers  to  apa  >ar  in 
the  Society's  Journal.  Tn  this  connection 
the  fact  that  expensive  apparatus  or  other 
material  has  to  be  purchased  for  research 
work  must  be  fully  borne  in  niin1.  All  this 
I  have  attempted  to  cover  in  [he  first 
proposal. 

The  second  resolution  merely  requests  the 
■Council  to  take  such  steps  as  may  be 
necessary  to  amend  the  Constitution  of  the 
Society,  because  the  idea  is  that  this  money 
shall  not  be  at  once  spent,  but  that  it  shall 
form  a  Trust  Fund  and  that  the  revenue 
from  this  Trust  Fund  shall  be  used  each 
year,  or,  if  it  is  not  used,  it  shall  revert  and 
be  added  to  the  capital  of  the  Fund  itself, 
and  that  this  shall  be  a  trust  left  in  per- 
petuity for  future  generations  of  workers 
and  contributors  to  the  Society's  aims  and 
objects.  This  is  no  reason  why  future 
Councils  should  not  attempt  to  add  to  this 
Fund,  so  that  it  shall  bring  instead  of  a 
yearly  revenue  of  an  approximately  small 
amount  one  of  several  hundreds.  When 
the  Council  has  in  its  hands  such  a  yearly 
revenue  as  the  latter  it  will  be  indeed  able 
to  stimulate  research  work,  as  stated  in  the 
fir<t  resolution.  I  have  very  much,  pleasure 
in  proposing  the  two  resolutions. 

Mr.  G.  Hildick- Smith  (Past-President): 
I  have  much  pleasure  in  seconding  the  reso- 
lutions proposed  by  Prof.  Wilkinson.  I  think 
if  we  can  obtain  contributions,  be  they  only 
small  ones,  it  will  be  a  step  in  the  right 
direction. 


The     resolutions    were    then    put    to 
•in"  and  declared  carried  unanimously. 


AN   UNUSUAL  PKOCESS  IN  Till'. 
TEEATMENT  ok  GOLD 


B\    H.   L.  Gardiner,   B.Sc.  (Associate). 


( I'tiit ted  in  Join iuiI ,  Jan uary,  I 


DISCUSSIl  iN 


Mr.  F.  Wartenweiler  (Member  of  Coun- 
cil) :  This  paper,  presenting  the  solution  of  a 
problem,  is  undoubtedly  one  of  technical 
interest  and  of  considerable  value  to  those 
confronted  with  the  treatment  of  an  ore 
having  similar  characteristics.  The  account 
of  the  evolution  of  the  process  appeals  to 
me  as  an  example  of  logical  deduction  and 
of  balance  between  technical  efficiency  and 
economic  considerations. 

The  immediate  and  practical  effect  of  the 
heat  treatment  appears  to  render  the  ore 
permeable  to  cyanide  solution  by  dehydrat- 
ing or  driving  off  water  of  combination. 

I  regret  that  I  am  unable  to  add  to  the 
stock  of  information  so  freely  described 
except  that  I  am  under  the  impression  tnat 
from  the  Republic  Mine,  Washington, 
yielded  to  similar  treatment  which,  how- 
ever,  was  never  carried  beyond  the  labora- 
tory  sta^c. 


ANNUAL    DINNER. 

Mr.  John  Watson:   I  should  like  to  pro- 

a    very   hearty  vote  of  thanks   to  the 

Dinner   Committee    for    the    very    excellent 

dinner  we  had  la-t  Saturday,  the  first  since 

the  war. 

The  President:    On  behalf  of  the  Dinner 

Committee,  1  thank  you. 


In  the  way  of  constructive  criticism;  it 
is  not  clear  why  such  a  high  strength  of 
cyanide  solution  as  "AT  with  its  presum- 
ably high  cyanide  consumption  is  used  in 
leaching  the  baked  ore.  1  think  that  fellow- 
metallurgists  will  join  me  in  thanking  Mr. 
Gardiner  (■  ir  bringing  ibis  valuable  paper 
before  our  S<  ciel  v. 
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By  S.  Ev  \ns  i  .1  i8odait  i. 


It  i-  not  in_\  intention  on  this  occasion 
to  attempl  to  deal  comprehensively  with 
the  currency  problem.     As  fa]  sible, 

I  shall  confine  m\  remarks  to  what  -■.•in- 
to me  essential  in  order  to  appreciate  the 
why  :i!h1  the  wherefore  of  the  ,l'"I<1  premium. 
Bui  a  profitable  discussion  ol  thai  premium 
i-  "in  oi  the  question  without  Borne  under- 
standing ol  the  fundamental  principles  in- 
volvi  '1  [ndeed,  in  dealing  with  the  pre- 
Bent  premium  on  gold  the  onlj  \\a\  to 
avoid  pitfalls  is  to  keep  the  theory  of  money 
constantly    in    mind 

I  have  recently  read  a  few  of  the 
Qumerous  books  and  pamphlets  on  the  cur- 
rency question  which  appeared  in  England 
in  the  firs!  ball  of  last  century,  and  in 
the  i  Inited  States  from  ls''>-J  to  the  end 
of  the  century,  and  I  have  come  to  the 
conclusion  that,  as  regards  the  problem  ol 
monej    al    anj    rate,    the    Sage    was    right: 

There   is   no  new  thing  under  the  sun. " 
n    a->    I    can    sec,    living    ant  In. rit  II 
money  have  nothing  much  t<>  tell  us  which 
nol    told    to  our  forefathers    l>\    David 
Ricardo,   and   later  by   General    Franc 
Walker;  and  the  modern  champions  of  in- 
convertible    paper   currency    have    no    argu 
ments   which   were   nol    used   b>    Vansittaii 
and   i  ther  opponents   of   the    Bullion   ( !om- 
mittee  in  England,  and  l>\   E.  <i.  Spaulding 
and  other  adherents  oi  the  National  Green- 
back  Part)   in  the  United  Stat 

I  pei    d      '       vent}    years    from   the 

og  ol    the    hank   Charter    \<-t    in    1844 
ii[>  to  the  outbreak  of  the  <  rreal    \\  ar   I  i 
land  d    a    mi  n.tai  \    system    \\  hich 

compared  favourably  with  thai  of  am  other 
country.  It  worked  automatically  and  re- 
quired little  or  no  attention.  Consequently, 
in  recenl  times  politicians  and  business  men 
bav<      shown     an     increasing    tendency     to 

I     the     teachings    i  t     eci  mi  »misl 
monetan   science  as  "  the  visionary   Bpecu- 
lat  ii  >na      '  i      idealists, "      mei  idemic 

theorising  oi  no  practical  value  and  <-,-v 
iainl\    in.t    worl Ii    serious    Btud} .    e\ en    by 

bants   and    I . ; 1 1 1 K ■  i  Tu  i  nt  \  -ti\  e 

Mi  -    Roberl    1 1  ircla>    \\  n  I 

Monetary  science  is  something  differ- 
'•nt  both  from  finance  and  from  banking, 

and     we    Km  w     t  liat     the     full     slndv     ,  |     \\ 
is   as   much    shirked    \><>\)\    l>\    mercl 


and  bankers  a>  \>\  other  classi  -        P.  vi., 
The    I  osl  in  bance    in    the    Standard    of 
Valu. 

The  currency  question  was  a  live  issue 
in  England  for  more  than  a  generation  prior 
to  1844.  The  Parliament  which  passed  the 
Bank  Chartei  V -t  contained  a  largi  lum- 
ber of  members  who  were  thoroughly  eon- 
.nt  with  the  subject.  In  the  mam  they 
disciples  of  Ricardo  and  believers  in 
the  doctrines  propounded  in  the  Rep<  I  I 
the  Bullion  Committee  of  1810.  Judging 
li\  recenl  discussions  in  the  [mperial  Par- 
liament and  elsewhere  one  would  think 
that  Ricardo  was  a  doubtful  guide  on  cur- 
rency questions  and  that  the  Report  ol  the 
Bullion  Committee  was  completely  i 
dati  a  hack  number  hardh  worth 
ing  except,  perhaps,  as  an  hist* 
curiosity.  That,  however,  is  nol  the  view 
of  the  ma  The  doyen  "I   li\  ing    I 

lish   economists,    Professor    Marshall. 
thai    "  the     brillianl     school     of    deductive 

ning  which    Ricardo  led   was  hen 
the    theorj    <>f    monej  |    on    safe    ground ;" 
Ricardo  *s  "  Btrong  constructive  originality  i* 
a  mark  "I  the  highesl  genius  in  all  nan 
i"  Principles  "I   Economics,"  page  61.)    The 
late   Professor  Th<  rold  B 

( in  monej  and  banking,  on  cui  i 
questions  generally,  and  especially 
the  mosl  abstrusi  i  t  them,  Rica 
rnitln  rit  \  is  of  the  highesl  ch  H<  re 

he    was    in    his   i  lemenl . "  I      n<  mic 

Interpretation  ol    History,"   |  16 

'  Ricardo,"    writes    IV 
"  is  perhaps  the  greatest   ol   all   w 
currency  .  "     i  Inflation,  p 

Pn  •  Nicholson     also     quotes     with 

approval  Bagehot's  remark  that  thi 

•    rs     who  the 

•     the     Bullion   ( !ommitt< 

classical      \>\      their     n 

:.ahl\  used  the  term  "  non- 
sense "  because  j  to  have  1" 
favourite  epithel  of  the  <  pponents  of  the 
views  of  the  Bullion  Committee  from  1*10 
inwards,  including  the  Directors  of  the 
Bank  i  ?  England  and  Vansittarl .  Mr. 
Asquith  •  taken  a  s<  al  •  n  the  same 
platform.  II  I  >  Maelei  rl  in  his 
and    I'rait  ce  of   Banking  "   (Vol.   II  ,    | 
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The  grand  principles  of  the  Bullion 
Report  are  not  what  are  properly  termed 
matters  of  opinion  at  all,  but  of  demon- 
stration. .  .  .  They  are  matters  of  pure 
geometrical  demonstration. " 
Professor  W.  G.  Sumner,  of  Yale,  writ- 
ing in  1874,  said — 

"  So  much,  however,  in  regard  to  the 
laws   which   govern   paper  issues,    as   was 
laid  down  in  the  Bullion  Report,  is  estab- 
lished beyond  dispute.     Its  doctrines  are 
the  alphabet  of  modern  finance  "  (p.  308 
"  History  of  American  Currency  "). 
As  I  have  indicated  the  principles  which 
Ricardo  and  the  Bullion  Committee   enun- 
ciated   are    almost    entirely — I    might    even 
say  contemptuously — ignored  to-day.     They 
were     quite     recently     described     by     Mr. 
Asquith      as      "  the      greatest      nonsense," 
"crude  and  ill-considered  expedients,"  and 
the  believers  in  them  as  the  "  imperfectly 
instructed."       Speaking     in    the    House    of 
Commons  on  Monday,  March  loth  last,  Mi-. 
Asquith  said  that : 

The     rise     in     prices,     which     is     the 
direct   and  inevitable   consequence   of  the 
War,    is    a    world-wide    rise.    It    is    not    a 
domestic  rise;  it  is  an  international  rise. 
.    .    .   There   is  no  greater  fallacy  than  to 
suppose   that   high   prices  are   due   to   the 
multiplication    of     currencj".       It    is    the 
greatest   nonsense,   although  it   still  finds 
favour    in     some     imperfectly    instructed 
quarters.     They  are  both  consequences  of 
the  same  series    of    collocations,   and  to 
think     that     you     can       by     the     simple 
expedient    of    contracting    your    currency 
bring   down  prices   is — to  use' a  favourite 
metaphor   of   Mr.    Bright — like    the    man 
who  sold  pills  aga:nst  earthquakes.      You 
will  not  get  rid  of  the  difficulty  by  crude 
and  ill-considered  expedients  like  that. 
lb'  explained  that  the  rise  in  prices  was 
due  to  under-production  and  to  over-expen- 
diture.     It  is  obvious  that  Mr.    Asquith   is 
not   a   student    of    the   Supreme   Economic 
Council's  Monthly  Bulletin  of  Statistics.     .\ 
glance  at  that   Bulletin  would  have  taught 
Mr.  Asquith  the  correctness  of  a  statement 
made   by    Professor   Irving    Fisher,   of  Yale 
University,  in  a  work-  just  published  entitled 
Stablising  the   I  >ollar  "  : 

For  tin'  period  of  the  recenl  war," 
writes  Professor  Fisher.  "  we  can  arrange 
the  different  countries  in  the  approximate 
order  in  which  their  prices  rose.  As  a 
result,  we  find  that  the  order  of  the 
nations   corresponds   in   general   with   the 


older  in  which  the  currency  in  these 
nations  has  been  inflated  by  paper  as  well 
as  with  the  order  in  which  their  monetary 
unit-  have  depreciated  in  the  foreign 
exchange  markets.  ...  It  is  a  common 
impression  that  wars  always  raise  prii 
But  a  study  of  index  numbers  in  the 
belligerent  countries,  during  the  Napo- 
leonic wars,  war  of  1812,  Mexican. 
Crimean,  Civil,  Franco-Prussian,  Spanish- 
American,  Boer,  Russo-Japanese  wars, 
and  World  War,  indicates  1 1i.it  war 
seldom  raises  prices  except  when,  and  to 
the  extent  that,  the  costliness  of  the  war 
forces  recourse  to  inflation  as  a  fiscal 
expedient  of  goverments  or  their 
people." 

Some   forty   years   ago    Professor  Thorold 
Rogers  wrote — 

Our  English  Parliament  in  the  pre- 
sent (nineteenth)  century  endorsed  the 
follies  of  Vansittart  and  repudiated  the 
truths  which  were  announced  by  the  Bul- 
lion Committee  and  Lord  King."  ("  Six 
Centuries  of  English  Work  and  Wages.") 
This  might  have  been  written  to-day  as 
wdiat  Mr.  Asquith  has  been  saying  is  pre- 
cisely what  Vansittart  said  in  1811.  Sir 
Robert  Peel,  who  voted  in  favour  of  Van- 
sittart 's  i  e-olutions  condemning  the  prin- 
ciples advocated  by  the  Bullion  Committee, 
lived  to  become  the  greatest  parliamentary 
champion  of  those  principles.  It  is  to  be 
hoped  that  Mr.  Asquith  will  also  live  to  see 
the  error  of  his  ways  and  perhaps  take  a 
leading  part  in  helping  to  bring  the  British 
Parliament  hack  to  sound  money.  At  pre- 
sent unfortunately  the  study  of  the  currency 
problem  is  neglected  in  Greal  Britain. 
Although  England  has  had  a  practically 
inconvertible  paper  money  for  well  over  five 
and  a-half  years  comparatively  little  atten- 
tion has  been  paid  to  the  subject  by 
members  of  Parliament,  the  Press,  and  the 
general  public.  When  I  was  in  London  at 
the  end  of  las!  year  1  asked  a  well-known 
second-hand  bookseller,  who  specialises  in 
literature  on  political  economy  and  finance, 
if  there  was  much  demand  for  the  works 
of  Ricardo  and  the  Bullionists?  '  Yes,"  he 
replied,  "  bul  chiefly  from  Japanese  and 
Americans. " 

When  the  War  broke  out  in  P.H  I  Eng- 
land had  a  gold  standard  currency.  The 
Bank-  of  England  notes  were  payable  in 
gold  on  demand  :  they  could  only  be  issued 
against  gold  except   as  regards   618,450,000 
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•  i    were    issued    ag  and 

II   £5 

could   be  issued.      In   Scotland  an  I    Ireland 

i  in  circulation  a  comparatively 

small   quantity    ol    notes,    which    were    .t Is. » 

ible   in   gold  "ii  deman  I.     <  renerallj  ,   it 

may  be  said  thai  in  the  middle  of  191  I  the 

business  of  the    United   Kingdom   was  done 

nly    l.\    n  met  ill  c   currenc 

Many  things  have  been  used  as  money, 
bul  nil  civilised  countries  in  all  ages  have 
adopted  the  preci.  ils  as  the  medium 
the  denominator  of  value  and 
the  standard  for  deferred  payments.  For 
Borne  centuries  up  to  1873  silver  was  the 
predominant  money;  since,  gold  lias 
steadilj  replaced  silver,  and  was  a!  the 
time  the  War  broke  out  the  monetary  stan- 
dard of  nearly  all  civilised  countries.  No 
other  commodities  i  the  required 
qualities  in  so  large  a  degree.  These 
qualities     include:      general eptability, 

ibility ,  divisibility .  durability  and  con- 
-ianr\  and  uniformity  of  value.  The  last 
i^  by  far  the  i  sential  quality  I 

money.  It  Bhould  be  a  just  standard  for 
deferred  payments  \  farmer  sells  his 
mealies  or  his  fat  -lock  for  a  given  price 
to-daj  ;  ii  some  months  later  u  hen  he  a 
to  use  the  money  he  received  there  is  a 
considerable  rise  in  prices  he  incurs  a  loss 
which  would  not  have  happened  had  the 
transactions      taken      place      simul- 

lusly,  or  had  he  no!  used  monej  at  all 
bul    simply    bartered    his  for    the 

commodities    he   desired    to   have.      "  Thai 
commodity   upon  the  whole  will  pi 

test  uniformity  of  value,  the  production 

bich   demands  thi  I    si    uniformity 

d  the  pari  oi  those  «  ho  obtain 
it  :  the  Bupply  of,  and  the  demand  for, 
which  are  subject  to  the  least  d<  gi 
-u.l. I.  M  and  considerable  increase  and 
diminution,  and  w  hich  at  the  same  tin 
the  most  durable,  i"  Remarks  on  Currency 
l'\  6.  W  Norman  I  In  all 
these   respects   gold    p<  incontestable 

supi  i  •  e  of  prices  up 

itbreak  ol  the  W  ai  I  that  the 

output   of  monej    was  excessive,   including, 
nol  .  nl\  -.'LI  I. ut  also  paper  Bub- 
stitut  old.      In   this  connection,    the 

attached  statement  <  Appendix   V      l     shows 
that   since  the  commencement   of  gold 
duction  on  am    scale  in  I        I  J   the 

cost  of  producing  an  ounce  of  fine  gold 
remarkably  uniform   up  to  the  outl 

War. 


Money  facilitates  the  exchange  by  man  of 
the  tli  iil's  he  produces  and  does  not   want 
for  the   things  he  wants  and 
duce     1 1      sells    his     surplus    pn  luct  - 
monej   and  then  Bells  the  in  i 
men's  surplus  products.     Mone\  is 
by  the  same  I  iwa  as  other  commodities.     It' 
much    of   it    it    depreciates    in 
value;   that     is,    an     increased   quantity    of 
it    has   to   be   paid    for   a    givi  n    quant  I 

<•<  nun.  Lities      I  •  • 
ii    it    appreciates    in     valu  is,   other 

commodities    fall     in    price.       Dr.     \      I  I 
son      in      his      classical  on 

mics,   after  answering   the  arguments 
adduced  against  the  quantity  theory,  wi 

To  refleel  up.  n  the  important  pro- 
blems which  arise  in  connection  with 
that  theory  is  ol  no  avail  until 
we      have      learned      t<>      regard      m< 

an  ordinary  article  ol  mei 
subject,  like  all  such  articles,  to  alter- 
nations of  redundancy  and  scarcity,  and, 
as  regards  the  fluctuations  in  it-  value. 
subject  to  the  laws  of  supply  and 
demand. "  I  Principles  of  1 
V.  I.    I 

I .'   :ardo  said  :  — 

Quantity  regulates  the  value  "t  ever- 
thing.  This  is  true  of  com,  .  f  currency, 
and  of  everj  othei  commodity,  and  more 
perhaps  of  currency  than  of  anything 
else 

In   In-  i  .pl,\    to  Mr.   1 '..  Banquet  -  "  I ' 
t  ical  <  >bsei  \  at  ion-  "   Ricardo  v  i    I 

That   commodit  ii  full 

<n  price,  in  proporl  ion  t<>  the  in 
dimunition  ■ 
that  is  incontrovertible. ' 

Mill 

That   an   increase  in  the  quantity 
monej     raises      prices      and     diminution 
L  .w  ers  them  i-  the  most  elementary    | 
■  lion  in    the    theory    of  currency  and 

•    it    we   Bhould   ha\  e   n..  clui     to  any 

■ 

Practically     all    fallacies    und    m 
about   currency ,  pric<  s,  and   the 
t  h\  ing,  ai.-  .In.-  t  i  ill.   fact  thai  people 
fail    to   realise     that     the     general    levi 

-  depends  on :  (1)1  lie  volume  •  I  m<  >ney 
m  circulation,  including  hank-  deposits  sul>- 
ject  to  cheque,  'J  I  pai  •  at  w  hich  it 
circulates,    an  I  he    volume   of  trad  •. 

'     is    the    quantity     theory.       Prol 
Kemmen 
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'"  From  the  infancy  of  economic  science 
to  the  present  time  it  has  been  the  n 
generally  accepted  theory  of  the  value  of 
money. 
Professor  Nicholson  says  that — 

Practically  every  economist  ■  i  repul  ■ 
since  Ricardo," 
has  been  an  advocate  of  the  quantity  theory. 
Adherents  of  this  theory  include  Locke, 
Hume,  Adam  Smith,  Ricardo,  Mill,  Jevons, 
Walker,  Sumner.  Marshall,  Nicholson, 
Caiman,  Hadley,  Seligman,  Taussig,  Irving 
Fisher,  Kemmerer,  and  nearly  all  writers 
on  the  subject. 

It  will  help  us  t<i  get  a  clearer  conception 
of  the  position  if  we  eliminate  money  alto- 
gether and  think  in  terms  of  things  only. 
The  main  use  of  money  is  to  enable  com- 
modities to  be  exchanged  for  commodities. 
''Gold,"  said  Bosanquet,  "produces  no 
benefit  to  the  holder  as  gold:  he  cannot  cat 


i.  Metals  and  Minerals 

h.  Textile  Raw  Materials 

iiia.  Corn,  Grain,  etc.    ... 

iiib.  Meat,  Fish  and   Dairy  Produce 

iiic.  Colonial  Produce,  Tobacco  ... 

iiid.  Beverages 

iii.  Total 

iv.  Sundry  Materials  ... 

Averages 


■it,  nor  clothe  himself  with  it  ;  to  render  it 
useful,  he  must  exchange  it  either  for  such 
things  as  are  immediately  useful,  or  for 
such  as  produce  revenue."  Let  us  imagine 
that  there  is  no  money,  either  specie  or 
paper,  and  that  any  given  producer  has  to 
take  services  or  goods  and  not  money  in 
exchange  for  what  he  produces.  In 
Appendix  2  T  have  attempted  to  show  the 
position  in  1010  compared  with  L913  of  each 
group  of  producers  in  the  United  Kingdom, 
supposing  money  was  nut  used  and  that 
-  were  bartered  for  goods.  It  will  be 
i  that  the  variations  in  value  in  L919 
compared  with  1913  are  small  when  mea- 
sured in  commodities.  For  installer, 
although  the  products  of  the  metal  and 
mineral  group  have  trebled  in  money  price 


since  I'M:!  their  value  in  L919  measured  in 
i  commodities  is  only  15*8  per  cent. 
higher  than  it  was  in  1913.  It  will  be  noted 
that  measured  in  other  commodities  food 
and    drink    were    cheaper    in    L919    than    in 

1913.         No      doubt       a      part      of      the      lower 

exchange  value  of  food  is  due  to  the  bread 

subsidies.  On  the  other  hand,  the  exchange 
value  of  meat  is  probably  too  high.  "  'I 
i-  more  meat  available  for  export  in  the 
world  to-day  than  ever  there  was;  there  is 
greate;  frozen  storage  rapacity,  there  is  far 
greater  refrigerator-steamer  capacity .  \nd 
there  is  less  consumption."  Boyd  Cable 
in  '"  Ways  and  Mrans  "  Supplement  of 
March  27th,  1920.) 

The  differences  in  the  commodity  valui 
the  various  groups  of  products,  taking    I'M:'. 
as  a  basis,  were  slightly  less  marked  in  1918 
than  in   1010,  as  will  be  seen   From  the  fol- 
lowing comparison  : — - 


Board 

of  Trade 

Varia 

ions,  tak- 

Index 

Numbers 

ingtl 

o  average 

1913  e< 

pial  100. 

.4  all 

froups  as 

100. 

1918. 

1010. 

1918. 

L919. 

22F.-. 

302-0 

oc,-:. 

1  L8-7 

262-6 

27b- o 

114-4 

108-8 

218-7 

242-5 

0;v:; 

95-4 

218-9 

228-5 

95-  1 

89-9 

240-5 

266*6 

104-8 

104-8 

197-8 

230-2 

86-2 

90-5 

220-4 

-2:47-4 

96-0 

93- 1 

2-1  .V  1 

289-2 

106-9 

1  13-7 

220-.",        254-3 


too-o 


1000 


Even  a  considerable  portion  of  tie'  more 
important  of  the  above  variations  can,  I 
think-,  be  traced  directly  or  indirectly  to 
currency  inflation.  Currency  inflation  dors 
not  press  evenly  on  all  commodities.  The 
prices  of  those  commodities  which  arc  pro- 
duced by  workers  who  have  well-organised 
labour  union.,  respond  to  increases  in  the 
c<  «1  of  li\  ing  much  quicker  and  to  a  greater 
extent  than  those  in  which  the  workers  are 
nut  organised.  Then,  again,  currency 
inflation  has  a  far  greater  influence  on  the 
price  of  some  raw  materials  than  on  others. 
Cotton  is  an  instance.  Currency  inflation 
by  means  of  the  printing  press  has,  I 
believe,  been  carried  further  in  Egypt  than 
in  any  other  portion  of  the  British  Empire, 
with  the  result  that  the  fellaheen  have  been 
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able  t'«  secure  highly  inflated  prices 
their  raw  cotton;  and,  as  the  Egyptian 
pound  has  n<  t  depreciated  as  compared  with 
sterling,  all  other  producers  of  cotton  have 
been  placed  in  a  position  to  command  in 
England  prices  about  equal  to  those  paid 
to  the  fellaheen.  A  detailed  and  searching 
enquiry  would,  I  believe,  lead  to  the  con- 
clusion thai  the  inflation  <  f  the  currencj 
luis  been  the  primary  cause  nol  onlj  oi  the 

rise  that  has  taken  place  in  the 
general  level  ol  prices,  but  also  of  the  more 
importanl  of  the  differences  in  the  lasl  two 

as  compared   with    1913  between  the 

ing<     value   in   commodities  of   various 

groups  of  products;  and  thai   in  nearly  all 

inadequate  production  has  been  an 
almost   di  gligible  factor. 

Lord  D'Abernon,  speaking  in  the  House 
ol  Lords  on  November  "iiitli  lasl  as  to  the 
bearing  ol  scarcity   on  rising  prices,  pointed 

out  : 

I  I  Thai  such  mi icles  as  i  Jd  books  pic 
tures  l>\  old  masters,  jewels,  old 
furniture,  and  other  articles  where 
the  question  of  new  production  does 
not  come  in  or  comes  in  to  a  verj 
nni.  ■    nt,   bad  gone  up  in   price 

pracl  ically    in    t  he    same    propoi  tic q 
a-  articles  of  annual  production  bucii 
'.  heal .  meal ,  sugar  and  coal. 

_  That  dividing  articles  of  annual  pro 
duct  ion  and  immediate  c<  asumpl  ion 
into  two  classes,  namely,  articles 
where  a  shorl  tall  has  occurred  and 
articles  \\  here  it  lias  not ,  it  is  found 
thai  there  i-  a  comparatively  small 
difference  between  the  rise  in  one 
ilass  and  the  rise  in  th<  less 

than    the    arithmetical    proportion   <>f 
tin-  deficiency  to  the  total. 

'   the  relative  rise  in  the  prici 

ai  t  id.--  f<  .r  w  Inch  1 1  i  pecial 

\\ ai  demand,  such  a-  ir< >n  and  Bteel, 
compared      with    other    artii 
specially  affected  l>,\  tic  War.  though 
considerable,   ha. I   In  en   -mallei-  than 
the  eii'  pecial  demand   w ould 

ha\  e  led  on.'  t..  expeel . 

I  ord    I '   Vberni  m  as 

Is    .- 1 1 1  \     explnnat  paj  a 

ical  facts  poflilblo  other  than  that  the 
action    and    effect    of   shoit    SUppl)    and    of 

abnormal  demand  has  been  Bnowed  under 

I  largely  obliterated  by  the  action  and 

effeel  of  a  more  powerful  cause     namely, 


the  depreciation  of  money  which  has 
affected  similarly  both  the  plentiful  and 
the  deficient,  both  the  articles  in  excep- 
tional  war  demand   and  the  i 

The  fact  is  the  present  state  of  affairs  in 
tin-  world  i-  simply  a  repetition  <>n  an  in 
cedented  scale  of  what  has  always  happened 
when  there  has  been  a  greal  money 
inflation.  It  is  in  entire  accord  with  what 
the  advocates  ol  the  Quantity  Theorj  pre- 
dicted   would    he    the    resilll    of    til. 

of    a    superabundance    <  t    currencj . 
instance,  in  a  remarkable  article  written  in 
1907    Mr.    Byron    W     Holt,   of   New    Y 

point.-.!  .nt  that  an  increase  in  the  supply 
ot  moiie\   causes  the  general  level  <>f  prices 

to  live  and  that — 

Rising  prices  of  commodities  and  pn>- 
p.it\  encourage  speculation  in  com- 
modities, stocks  and  leal  estate  and  dis- 
courage  honest  industry.  Thus  rising 
prices,  by  diminishing  the  incom< 
investments     in     gilt-edged     I  ••  >n<ls     and 

cks.   and   by   increasing   the   profit 
specula'  acourage       extravagance, 

recklessness  and  thriftlessness  \-  rising 
prices  decrease   the  purchasing   powi 

debts,       and       thus      aid      delit..!-      at       the 

pense  of  creditors,  they  discourage  sav- 
ing and  thrift \  prolonged  peri 

rapidly  rising  prices  i-  reasonably  certain 
to  become  a  period  of  unrest,  discontent, 
agitation,    striki  rebellions    and 

w  ars. " 

h    would    no  doubt    greatly   mitigate  our 

troubles  w.ie  it   p. iwih!  •  to  make  ai  i  n     and 
the  same  time  all  the  adjustments  n. 
tated   by   the   upward   movement   of  pi 

That  .    how  <\  er,    cannot     he    don.  \  * 

American  w  i  iter  puts  it :  "  Pi  up  in 

levator,  while  wages  have  to  climb  up 

the    staii- 

ln  a  Memorandum  issued  at  the  beginning 
.  f  March  lasl  by  the  Supreme  Council  <>f 
the     I  '•  .-■•     C  inference    it     i^    stated     thai 

ral     wholesale     prices     have     ndvai 
since    191  •".  as   f<  II.  >ws  :  — 

United    States  120  per  cent; 

.i     Britain  I7<i 

France,   Italy  and    Belgium  •"><><> 

Economists  are  practically  unanimous  in 
considering    thai    these    increa  due 

mainly  t<>  the  inflation  of  money  by  means 
of  the  printing  press.  V  table  in  Parliamen- 
tary Command  Taper  134,  issued  in  Novem- 
ber last   bv  the  British  Government   ai  tin- 
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instance  of  Lord  D'Abernon,  .showed  that 
the  expansion  of  the  currency,  taking  1913 
as  100,  had  been — 

In  the  United  States  (up  to  May,  1010)  L73 
In  the  United  Kingdom  (August,  1910)  244 

In  France  (June,  1010) ' 365 

In  Italy  (April,  1919)  140 

Very  substantial  additions  have  been 
made  to  the  paper  currencies  of  most  of 
the  belligerent  countries  since  Command 
Paper  484  was  compiled.  Appendix  Xo.  0, 
which  summarises  a  detailed  statement 
prepared  by  Mr.  O.  P.  Austin,  Statistician 
of  the  National  City  Bank  of  New  York, 
shows  the  amount  of  paper  money  in  cir- 
culation in  thirty  principal  countries  of  the 
world  at  the  beginning  of  the  War,  in 
November,  1018,  when  hostilities  ceased, 
and  at  the  end  of  last  year.  Mr.  Austin 
writes:  "  The  most  astonishing,  not  t< 
alarming,  feature  of  this  growth  of  world 
paper  currency  and  reduction  in  the  ratio 
of  gold  reserve  thereto,  occurs  in  the 
development  of  the  first  year  following  the 
War."  There  has  been  a  considerable 
increase  in  the  paper  money  of  the  world 
since  Mr.  Austin's  table  was  compiled. 
Returns  up  to  February  10th  are  published 
in  the  Supreme  Economic  Council's  Bul- 
letion  No.  8  and  up  to  the  end  of  March 
last  in  "'  L'Economiste  Europeen."  Extend- 
ing the  table  by  using  these  later  figures  we 
get  the  following  comparison  in  millions  of 
pounds  sterling:  — 

NOTES  IN  CIRCULATION. 


Julv, 
1914, 


March, 
1920. 


Increase, 

taking 

the 

figures  of 

Julv.  1914 

as  100. 


£ 

£ 

Allies           

1,009 

7,107 

704 

Central    Powers 

246 

5,498 

2,235 

Total   Belligerents 

1,255 

12,605 

1,004 

Neutral  Count] 

210 

501 

210 

i.    30    Countries 

1,495 

13,106 

877 

A    greal    deal   can    be   said   to  the 

printing  of  paper  money  on  a  large  scale 
during  the  War,  but  it  is,  as  Mr.  Austin 
points  out,  difficult  if  not  impossible  to 
understand  why  since  the  Armistice  the 
Allies  should  have  inflated  their  paper  cur- 
rent s  -".7  .  and  the  Central  Powers  by 
117%;  and  it  should  be  remembered  that 
igures     quoted     include     none    of   the 


£8,000,000,000  of  paper  money  said  to  have 
been  emitted  by  the  Bolsheviki  Govern- 
ment since  its  establishment  in  October, 
L917.  Ii  is  estimated  thai  the  stock  of  gold 
coin  and  bullion  in  the  world  was 
£2,100,000,000  in  June",  I'M  I.  as  compared 
with  £2,440,000,000  at  the  beginning  of  the 
present  year.  That  is,  for  even  610 
paper  money  in  circulation  (excluding  that 
of  the  Bolsheviki  Government)  there  was 
in  gold  coin  and  bullion  £141  in  1014  and 
only  £19  according  to  the  latest  figures. 

There  are  signs,  although  they  are  not- 
numerous,  that  the  political  leaders  of  the 
world  are  beginning  to  realise  that  what  Dr. 
G.  Vissering  describes  as  "  the  practically 
unbridled  increase  of  circulation  media  "  is 
the  root  cause  of  rising  prices. 

Mr.  Lloyd  George,  speaking  in  the  II 
of  Commons  on  February  10th  last,  said: 

"'The  right  lion,  gentleman  sugg  -*- 
that  the  high  prices  are  due  to  the  extor- 
tionate profits  which  have  been  made 
by  wholesalers  and  retailers,  nut  it  is  not 
even  approximately  that.  I  am  not  <joinu 
to  say  that  there  are  no  unfair  profits. 
The  real  explanation  of  the  high  cost  of 
living  is  the  devaluation  of  money.  You 
may  put  on  a  percentage  to  the  cost  for 
profit,  but  it  is  only  a  percentage  and 
not  a  considerable  one.  The  real  inflation 
of  prices  is  due  to  the  fact  that  Up 
has  not  got  the  value  which  it  had  before 
the  War.  That  is  a  fact  not  merely  in 
this  country,  but  in  every  country  in  the 
world,  and  it  is  right  that  the  working 
classes  of  this  county  should  know  it. 
Anybody  who  says  that  high  prices  are 
due  to  profiteering  either  does  not  know 
the  facts  or  i-  misleading  the  people. 
There  is  a  good  deal,  no  doubt,  that  can 
b,.  done,  but  there  i-  only  one  way  in 
which    |  i  need   and   that   is 

by    increased    production.      There    is    no 
other  way." 

In  the  Eouse  of  Commons,  on  March 
25th  last,  the  Prime  Minister  emphasised 
that  "  high  prices  could  only  be  remedied 
by  increased  production  and  national 
t  eonomy. '" 

Mr.  Lloyd  George's  gnosis  is  s  and, 
but  the  remedy  If  prescribes  i-  inadequate. 
It  is  the  fashion  to-day  to  preach  greater 
economy  and  more  production.  That  is  the 
populai  •_'  spel,  but  little  is  being  done  to 
tions  favourable  to  greater 
economy    ind    m<  re   production.     'I  he   vast 
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majority  <.t  the  )■• 

do  not  realise  that  nothing  is  more  likely  to 
li  m\  and  production  than  a 
\.u  iable  standard  f<  r  deferred  payn 
The  greater  economy  and  the  addil 
production  thai  are  within  the  bounds  of 
bility  under  existing  conditions  will 
g<  t  dly    rlimii  ubles 

which  are  due  chiefly  to  the  excessive 
In  an   address  deii 
before  the  Second    Pan-American    Financial 
■••  at  Washington     □  Jan  iarj    I 
Mr.      Paul     M.     Warburg,    C 

<  iouncil     and     '  Jommitte  ■     on 
of  New  Y<  i  k   Merchants'   As 
and     former     Vice-Governor    F< 
-aid :    "'  In    practical! 
leading    countries    the    people     have 

I    in    tin-  le    ii. ami 

produce  more  ami  to  c<  nsume  I —      1  be]  eve 

say  that   this  appeal  t<>  volun- 

tai  \    acti(  i'   i  11    tin-    pari    of   tin-   indn  idii  il 

r i .- .  -    universally    failed.      Extravagance    will 

i..    curbed    and    tin-    increase    in    pi 
will  I  ted  nol   \<\   moral  suasion,  but 

only  through  the  effective  pressure  of  n 
sity.     It'  Governments  adopi   a  rigid  policy 
of  preventing  the   further  issui      I   G    vern- 
mcnl  securities  and  money  for  the  pur] 

ivering    currenl    deficiencies,    they   will 

the    firs!    and    n  ctive    Btep    in 

combating   tin-  di  f  production,   the 

pi       -.  and  the  fall  of  exchanges.     If 

they    will  r    cannol     adopi     such    m 

headed  for  insolvency  and 

.I  and  economic  disruption." 

In    an    article    on    "  The     I  fnsatisfactory 

Functioning  ol  tip    I  •  leral  Reserve  System 

Since    the     Armistice,"    Pi  Sprague, 

mil'  and  Finance,  Harvard 

I  i -it  v,   writes  :  — 

The  Federal   Resi  rve  B  .   .  has 

I  iction  as 

i\  foi  high  prices.     In  recommend - 

this  remedy  .  Board  disregards  all 

pi      nee,  which  i*  uniformly  to  the 

•i    thai     increasing     j >» < ,  luction    ne>  er 

brings     prices     doM  n     while    busini  se 

tive  and  a  plenl  iful  Bupplj   of  credit   is 

available.      Stricl    economy   in    individual 

nditure  is  also  urg<  d  by  the  Resei  ve 

rd  as  hj       Fectivi    remedy  for  the  high 

l  [ii         I  be  el 

tive  if"  generally    id< >pted  :  bul 

l  a-t    expei  ienci      an  I    present    experience 

thai  mal  I  to  the  • 

thai   habits  i  f  thrifl   ure  weakened  during 


of    rising     prices    and    suddenly 
increased       money       incon 
Economic   World,  March  20th,   L920. 

Usually  the  War  is  held  directb 
Bible   for  the  raw   materia 

industrial    purposes,    paticularly    in 
Italy,    and    Central     Europe,     and    for   the 

ased      |>r<  duct  ion     i  :      si  aple     ai  I 
generally.     A  close  exam  i 

-hows  thai    i  he  chief  rool  cau 
trouble   is   the  over-issue 
The   outside    world    is    willing   and    ah 
supply  r    il  ■     quantity 

material  t<>  the  stan ing  fact-'' 
were  it  possible  to  make  provision  for  future 
paymenl    in    something   better  than   paper, 
the   value  of  which   is  in  every  ea.« 
tain,  and  in  •  pidly  declinii  - 

\-  to  decreased   production  general! 
lance     at     the     position     in     England. 

\  so  rding  h    thi    B 

weight    of     exported     British     produce    and 
manufactures  declined  from  '. » 1 . 1  T'J .<»*>' ' 
in    1913   i.    i  nl\      16,104,000    tons  in    1919 
Why'.'     I  venture  to  suggesl  thai  tl 

be  found  in  the   Min  -ti  \   <  f  Lab 
review   <»t     conditions    in     Britain   in    1919. 
There    it    is    Btated    thai    during    thai 
British    industrial     workers    losl    34.48 
working  days   in   trade  disputes;  and 
further,    there    w.  re    accoi  6,  M N  1,000 

workers  in  the  c<  urse  of  the  year  voluntary 
reduction-  of  we.kly  working  hour-  to  the 
amount  of  11,461,000  hours  r  week,  or,  for 
a  full  year  •_'.  155,972,000  worl  [1 

a,     I    think',    admitted    thai    for    the 
pari  these  changes  w  ei  pi  imarily 

by  labour  unr.-t  caused  by  the  rise  in  j 
which,    I    submit,     was    due   principally   to 
monetary   inflation 


\    \     kt     us     examine    the 
the     Unit        -  the    l.u_ 

■  al    and    pig    iron.      The    Sw 
m     their     interesting 
for     1919,    just     pub]  -at.-    thai 

these      two      industrii  J      and      pig 

ma,\    be     "  considered  the     I  ■ 
of  th(  'lie  structure,   it   would  ap 

safe  to  conclude  thai  the  actual  produ 
in  other  branches  of  indu 
approximately  the  same  level."     II        are 
the  I 'nit'  monthly  pn 

tion  figures  in  thousands  of  metric  tons  for 
lasl  year,  compared  with  1918  and  1913:  — 
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Pitt  Iron. 


1913 

191b 

1919 


43,087 
51,809 
41,157 


Propor- 
tionate 
figures. 


100 

120 

96 


2,622 
3,306 
2,590 


Propor- 
tionate 
figures. 


100 

126 

99 


1  think  an  impartial  investigator,  con- 
int  with  the  industrial  history  of  the 
past  two  years  in  the  United  States,  would 
say  without  hesitation  that  the  low  outputs 
<>t  coal  and  pig  iron  in  1919  were  due  mainly 
to  labour  troubles  and  that  these  labour 
troubles  were  due  almost  entirely  to  the 
rise  in  the  cost  of  living  brought  about  by 
the  excessive  expansion  of  the  currency. 
This  is  true  even  of  the  United  States, 
although  since  June  last  year  their  paper 
money  lias  been  convertible  into-  gold  which 
may  be  exported.  At  the  beginning  of  1914 
the  paper  money  in  circulation  in  the 
United  States  was  just  over  one  billion 
dollars.  At  the  beginning  of  the  present 
year  it  was  over  four  billion  dollars  (page 
231,  American  Review  of  Revieivs,  March, 
1920).  The  fact  is,  whichever  way  we  turn 
we  come  back  to  the  inflation  of  the  cur- 
rency as  the  main  stumbling  block  hinder- 
ing the  recoveiy  of  the  world  from  the 
effects  of  the  Great  War. 

Theoretically  it  should  be  possible  to 
reduce  prices  and  the  cost  of  living  by  (1) 
economising,  (2)  increasing  production,  and 
(3)  diminishing  the  quantity  of  money  in 
circulation.  Experience,  however,  has 
n  that  a  stable  currency  is  the  condi- 
tion on  which  economy  and  increased  pro- 
duction depend  and  that  the  instability  of 
prices,  which  invariably  results  from  the 
over-issue  of  inconvertible  paper  money, 
encourages  extravagance  and  unrest  an  I 
militates  against  production  and  economy. 
It  is  recorded  that  during  the  greenback 
period  in  the  United  States,  the  inclination 
of  the  population — except  in  California  — 
was  to  abandon  the  production  of  solid 
wealth  for  more  speculative  employments. 
Mr.  Hugh  McCulloch,  Secretary  of  the 
United  States  Treasury,  in  his  report  for 
1865  said  : 

There  are  no  indications  of  real  and 
permanent  prosperity  ...  in  the  snlendid 
fortuni  >  reported  to  be  made  by  skilful 
mar.inulition   at    the     £old    room   or   the 


stork  board;  no  evidences  ol  increasing 
wealth  in  the  facts  (bat  railroads  and 
steamboats  are  crowded  with  passeng  is, 
and  hotels  with  guests;  that  cities  are 
full  to  overflowing,  and  rents  and  the 
necessities  of  life,  as  well  as  luxuries,  art 
daily  advancing.  All  these  things  prove 
rather  .  .  .  that  the  number  ot  non-pro- 
ducers is  increasing  and  thai  productive 
industry  is  being  diminished.  There  is 
no  faci  more  manifest  bhan  that  the  ple- 
thora of  paper  money  is  not  only  under- 
mining tbe  morals  of  the  people  by 
encouraging  waste  and  extravagance,  but 
is  striking  at  tbe  rool  of  our  material  pros- 
perity by  diminishing  labour." 

Mi-.    David    A.    Wells,    who    was    Special 

Commissioner  of  Revenue  in  the  Tinted 
States  from  1866  to  1860,  said  in  one  of 
his  reports  :  — 

During  the  last  few  years  large 
numbers  of  our  population,  under  the 
influence  and  example  of  high  profits 
realized  in  trading  during  tbe  period  of 
monetary  expansion,  have  abandoned 
employments  directly  productive  of 
national  wealth,  and  sought  employments 
connected  with  commerce,  trading,  or 
speculation.  As  a  consequence  we  every- 
where find  large  additions  to  the  popula- 
tion of  our  commercial  cities,  an  increase 
in  the  number  and  cost  of  the  buildings 
devoted  to  banking,  brokerage,  insurance, 
commission  business,  and  agencies  of  all 
kinds,  tbe  spirit  of  trading  and  speculat- 
ing pervading  the  whole  community,  as 
distinguished  from  the  spirit  of  produc- 
tion." 

In  a  word,  the  main  lesson  which  the 
experience  of  the  United  States  with  its 
greenbacks  teaches  is  that  the  establish- 
ment of  a  sound  currency  is  the  first  step 
on  the  road  to  prosperity,  and  that  in  order 
1o  achieve  greater  economy  and  more  pro- 
duction we  must  begin  by  securing  a  stable 
monetary  standard.  And  it  is  impossible  to 
secure  this  whilst  the  inflation  of  tbe  cur- 
rency by  means  of  the  printing  press  is 
forcing  up  prices. 

Why  is  there  a  premium  on  gold?  An 
ounce  of  gold  can  never  be  worth  more 
than  an  ounce  ot  gold.  No  one  will  be  so 
foolish  as  to  give  five  pounds  in  gold  for 
four  pounds  in  gold.  There  is  a  premium 
on  gold  simply  because  the  currency  in 
which  the  premium  is  paid  is  depreciated  as 
compared     with    gold.       H     is    depri  c'at<  d 
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becausi  the  paper  money  which  has  been 
substituted  for  gold  is  not  convertible  into 
gold  "it  demand  and  has  been  issued  in 
quantities.  Id  pre-war  days  the 
exchange  rates  between  countries 
standard  varied  only  to  the  extei  I  the 
f  S(  nding  gold  from  one  country  to 
another.  Now.  as  between  two  countries 
when  both  have  placed  an  i  mbargo 

on  the  exportal  ion  of  gold  the  rati 
exchange  depend  on  the  relative  level  of 
prices  in  the  two  countries,  having  due 
rd  to  t  he  c<  -t  of  transport ,  insurance, 
in-  duty,  and  any  additional  handling 
that  may  be  necessitated;  and  the  level  of 
prices  is  determined   by  the  d  E  cur- 

rency  inflation    in   each    country.      With    a 
frei    gold  market,  the  general  level  of  price*. 
tends    i"    become    uniform    throughout    fh. 
world,    after   allowing,     ol     course,    for  tht 
factors  in.  nt i.. ii.-. I.    The  currency  positi<  n  01 
England  to-day  differs  onlj    in  degree  from 
thai    with    which    Ricardo   and    the    Bullion 
Committee  had  to  deal,  and  the  principles 
which  they  enunciated  are  applicable  to  tin- 
They  held  that    - 
long   a-  the  currency   of  anj   par- 
ticular country  consists  exclusively  of  gold 
and  Bilvei  coins,  or  of  paper  immediately 
convert  ble  into  such  coins,  it-  value  can 
neither   rise    above,    nor    fall    below,    the 
\iiluc  ol   the  metallic  currencies  of  other 
countries,   by   a    greater    Bum    than   will 
suffice  to  defray  the  of  import 

bullion,    it'   the   currency 
be  ili-Cu  i.'iit  ;  i  i   of  export  ing  a  pi  >rt  ion  i  t 
existing    supply,   if  it    be   redundant. 
Bui    when  a  country  issues  inconvertible 
paper  notes,  they  cannol   be  exported  to 
othei    count.i  ies  in  evenl   of  their  becom- 
ing    n  dundanl     at     home ;     and     when- 
ever,    under     such     circumstances,     the 
with      foreign       States       is 
depressed   below,  or  the  price  of  bullion 
-    above,    its    Mint    price,    more    than 
the    co8l    i  t    sending    bullion    abroad,    it 
shows  conclusively  thai    too  much   papei 
lias    been    issued    and    that    it-    value    is 

denreciated     from     exc  (r>< 

I'     ii.  uiic  Annals  of  the  Nineteenth  I 
tmy.    isii|    1820,    by  P 

1 1-  \   long  \\  ill  the  premium  on  gold  I 
It  is  impossible  to  answer  tins  question  with 
:m.\  degree  i  I  certainty  -     From  the  attai 

I  and  I)  it  will  be 
Been  thai  the  premium  on  gold  in  England 
at  the  beginning  of  the  nineteenth  centurj 


and  in   the   United  States  during  and 
the   Civil     War     lasted     for   a    considerable 
number  of  years.      It    is  obvious  that   the 
premium  on  gold  will  last  in  some  form  ui 
another  bo  long  as  there   is   in    England   a 
I.  dundance  of  paper  money  and  an  eml 
on   tin-  export   of  gold.      It    is  also  obvious 
that  England  cannot   revert  t<>  a  free  gold 
market    in    a    short    time.     The   total    Lia- 
bilities of   the   Government    and  the   banks 
in  the  United  Kingdom  on  account  of  paper 
money    and    Lank    deposits   have    incn 
from  about  one  thousand  million  pound 
L913   to  about    two  thousand   five   hundn  I 
million  pounds  at  the  beginning  of  this  year, 
whilst  there  has  been  hardly  any  change  m 
the  quantity  of  gold   held   !>y   the  Govern- 
ment   and   the   hanks.      Were   the   eml 
removed     now    everybody    would    want 
exchange  their  n  I  gold  and  to  with- 

draw their  deposits   in  e<>ld   in  order  t< 
able    to   take    advantage   of   the    premium. 
Under  these  circumstances,  it  s 
than    the   sudden    removal   of  the   eml 
on  the  export  of  gold  would  lead  to  a  finan- 
cial   crisis — probably    the    worsl    the    world 
.  r  Been. 

In   South    Africa   there  has  also  been  an 
undue,  and,  in  m\   opinion  an  unnecessary, 
expansion    of  papei   money  and  deposit   lia- 
bilities (see  Appendix  5),  which  now  i.  i 
i     advisable  to  avoid   a  sudden   removal  ol 
the  embargo  i  n  the  expi  it  of  gold.     L"o 
tunately,  the  policy    pursued  by  the   banks 
n     South     Africa,     particularly     -  i 
embargo  w  as  placed  on  the  expi  rt  of  t 
in    August  ,    1*117,    has   forced    up   tin 
h  \el  ot  prices  in  this  country  and  Bub 
tiallj    increased    the    working  the 

mines.  The  gold  producers  of  the  Trans- 
vaal and  Rhodesia  may  lose  the  benefits 
obtainable  from  the  premium  on  Bjold  in  i  n  • 
of  two  w  a\  -  : 

1  The  value  ol   British  currency 

be  improve  I  npi  red   with  our  cur- 

rency and  with  gold;  in  other  wo'ils,  tha 
gi  ueral    1-  \  el   ol    prices    in    England    i 
fall. 
■  r, 

2  i        S    ith    African    currency    may 
be  depreciated  to  the  le\ el  of  ]'<•  odbu 

'That  is.  the  general  level  ol  pric<  s  in 
Smith  Africa  may  be  raised  to  that  which 
prevails  in  England. 

The  msl  t  utes  l>>    f  ir  the 

gravest  immediate  dm  far  as  t he  . 

mining  industry  is  ci  n  •■•in.  .1.    The  infl 
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of  the  local  currency  which  has  been  taking 
place  at  considerable  speed  in  recent  nonths 
is  increasing  prices  rapidly  and  will,  if  not 
arrested  in  time,  add  to  the  working  costs 
an  amount  greater  than  the  total  premium. 
It  will  be  s.en  from  Appendix  5  that  the 
South  African  banks  have  increased  their 
note  issue  from  £2,120  000  in  June,  1914, 
to  £'9,285,000  at  the  end  of  March  last,  and 
tluit  in  the  same  period  their  deposits  nave 
been  increased  from  £33,305,000  to 
£•95.000.000.  Taking  the  1914  figures  as  a 
ha  sis,  the  increase-;  have  been  from  100  to 
432  for  notes  and  from  100  to  285  for 
deposits.  The  amount  of  gold  coin  and 
hull. on  in  the  possession  of  the  banks  has 
remained  almost  stationary,  but  the  ratio 
to  notes  and  deposits  has  decreased  from 
19*5  per  cent,  in  1914  to  6-7  per  cent,  at 
the  end  of  March  last.  Prior  to  the  out- 
break of  the  War  the  banks  had  to  have  in 
hand  a  sufficient  supply  of  gold  to  meet 
demands  for  export  and  this  compelled  them 
to  keep  their  notes  and  deposit  liabilities 
within  safe  limits.  When  War  broke  out 
the  presence  of  German  men-of-war  on  the 
high  seas  made  it  dangerous  to  export  gold 
from  South  Africa,  and  as  a  result  the  banks 
were  enabled  to  add  considerably  to  their 
uncovered  liabilities  without  much  risk.  In 
August,  1917,  an  embargo  was  placed  on 
the  export  of  gold  and  this  entirely  relieved 
the  banks  of  any  liability  as  far  as  the  pro- 
vision of  gold  for  export  was  concerned  and 
enabled  them  to  go  on  issuing  practically  as 
many  uncovered  notes  as  they  liked.  In 
fact,  the  prohibition  of  the  export  of  gold 
encouraged  inflation  at  the  very  time  when 
it  should  have  been  discouraged,  as  the 
necessity  for  the  embargo  was  itself  con- 
clusive proof  that  an  over-issue  of  paper 
money  had  already  taken  place.  In  justice 
to  the  Union  Government  it  should  be  stated 
that  the  United  States  and  Japan  also  pro- 
hibited the  exportation  of  gold  about  the 
same  time  as  this  was  done  in  South  Africa. 
It  is,  of  course,  easy  to  be  wise  after  the 
event,  but  it  is  much  to  be  regretted  that 
the  Union  Government  did  not  from  the 
outset  impose  such  conditions  as  would 
have  prevented  an  excessive  issue  of  notes. 

The  expansion  of  the  paper  money  in  cir- 
culation in  South  Africa  has  taken  place 
approximately  as  follows  : 


Amount  Issued. 
Prior  n.  30th  June,   L91  1     62,150,000        23 
During  the  War  ...        1,000,000         13 

From    the    date    of    the 

Armistice  up  to  March 

last       3,135,000         :il 


U.tal 


69,285,000       in.  i 


I  may  add  that  of  the  total  amount  in 
circulation  at  the  end  of  March  "J."»  ,  or 
£2,285,000,  was  issued  aftei  the  holding  of 
the  Pretoria  Gold  Conference  in  October 
last.  The  policy  of  monetary  inflation  pursued 
in  South  Africa  since  191  1  has  been  suicidal 
from  every  point  of  view.  [f  the  South 
African  banks  are  allowed  to  continue  Ibis 
policy  the  time  cannot  be  far  distant  when 
more  than  half  the  gold  mines  of  the  band 
will  be  compelled  to  suspend  operations 
owing  to  increases  in  costs,  and  when  the 
coal  producers  of  South  Africa  will  And  it 
impossible  to  compete  with  American  coal 
in  the  markets  of  the  world. 

No  doubt  South  Africa  has  to  suffer  to 
some  extent  for  the  sins  of  other  countries, 
but  the  experience  of  California  during  the 
Civil  War  (to  which  I  shall  refer  fatei  I 
shows  that  currency  inflation  elsewhere 
would  have  caused  us  little  or  no  embarrass- 
ment had  we  from  the  outset  abstained 
from  inflating  our  own  currency.  We  have,  of 
course,  also  to  recognise  that  gold  itself,  when 
measured  in  commodities,  has  undoubtedly 
depreciated  in  value  in  consequence  of 
its  widespread  supersession  by  paper.  This 
i>  proved  by  the  general  level  of  prices  in 
the  United  States,  which  is  on  a  cold  stan- 
dard and  has  a  free  gold  market.  The 
Federal  Reserve  Bank  system,  established 
in  1914,  has  been  an  important  factor  in 
depreciating  the  value  of  col!  in  the  United 
States  as  it  has  enabled  the  fullest  possible 
reasonably  safe  use  to  he  made  of  paper 
money. 

It  remains  for  me  to  add  a  few  words  as 
to  past  experiments  with  inconvertible 
In  October  last  the  editor  of  the 
Momento  Economico  of  Milan,  having 
shown  that  the  then  circulation  of  paper 
money  in  Europe  was  ten  times  the  pre- 
war amount,  expressed  the  opinion  that 
there  were  only  two  ways  to  deal  with  the 
inflation,  either  to  lei  things  find  their  own 
level,   as   was  the  case  in  the    Tinted    Slates 

after   tile    WET   of   Secession,    of   "    deliberately 

to   write    down     the     nominal     value   of  the 
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was   done    in    the    last    L20   ; 
twice    in    France,     twice    in     Russia,   three 
u\     Austria-Hungary,     and     several 
smallei     Stat  -  Latin 

Ami 

In  the  past .  I  han  not,  I  he  issuers 

of  inconvertible  notes  have  defaulted,  •  - i t n « •  r 
entirelj  w  partially.  In  L789  the  revolu- 
tionary Government  of  France  issued  legal 
tendei  notes  called  assignats  on  tin  security 
of  the  lands  confiscated  from  the  clergy. 
By  IT'.'i'.  assignats  had  fallen  in  valu< 
that  l'l"  francs  were  nol  worth  3d.  They 
replaced  1>\  mandats,  which  also  rapidly 
depreciated,  ;m<l  eventually  became  worth- 
Napoleon  I.,  when  he  came  to  direct 
the  destinies  i  t'  France,  declined  t<>  have 
anything  whatever  to  <1<>  with  paper  money, 
tn  a  circular  dated  October  25th,  L810,  M. 
de  Montalivet,  speaking  in  the  nam--  of 
Napoleon    I.,    referred    to    paper   monej    as 

the  b  is  in  the 

moral  sphere  what  the  plague  is  in  the 
physical. " 

In   ITT'i  the  Continents  the 

I  Inited    Sta1  is    issued    inconvertible    i 
which  shortly  after  the  Declaration  of  [nde- 
p<  ndence    were    incre  2 10,000,000 

dollars.  They  fell  rapidly  in  value,  and  by 
1781  iln-\  were  worthless,  -  ring  risi  to  the 
expression,  "  nol  worth  m  Continental." 

There  are  two  notable  historical  instai 
iblishmenl   on   a   gold   bae 
inconvertible  notes  which   had   been  d 
ciati  tne  years,  nami  ly, — 

I     I  \n    I  tan!    ot   Ei  gland  notes  issued 
in  the   I  Fnited   K  ogdom   under  the   Bank 
K<  -      :1  i<  n      \r\     of     IT'.iT    and     which 
except    for    a     Bhorl     interval    in    1816 
remained    inconvertible     into     gold    until 
1821  i  Appendix 

In.-  f<  reed  paper  currency,  known 
as  <  Ireen  backs  i  because  ■  t  the  colour  i  t 
the  ink  with  which  the  i<\  ■ 
printed)  issued  l.\  the  United  81 
Government  in  L862  and  which  onl} 
became  legally  redeemable  in  gold  on 
January    I  si .  L879     Vppendix    I 

Th(  B  i  R  riction  \ct  of  1797  pro 
hibited  the  Bank  of  England  from  paying 
Bpecie      for     its      nol  1    r     a      time 

there  was  little  divergence  between  the 
Mini  pi  ice  i  f  go!  1  bjh]  the  market  price  in 
bank      m  Bui      as     will      be 

from  Appendix  •"■.  _•  i  1  began  to  sell 
at  a  premium  in  1S<>1  and  w  n-  at  a  e<  n- 
s  derable    premium    from    1*1<>   to    1816       I 


h:i\ e  already  refei red  to  the  Bull 
mittee  which  reported  in  1810.     It-  recom- 
mendations were  brought  before  ti  •    B 
of  Commons    in    1811    and   rejected   by   an 
overwhelming    majority,    owing    chiefl; 
the  influence  <>t  the  directors  of  the   Bank 
of    England.      The    »  ntroversy   continued, 
and   by    1819  the    Bouse  of  Commons   and 
the   commercial   world   generally   had   c 
t<.  recognise  the  soundness  oi  the  th 
ot    the    Bullion    Committ   •        The  dii 
of  the   Bank   of   England   still   denied   that 
the  issue  of  bank  r*  tes  had  any  effect  on 
foreign  exchanges,  or  on  the  price  of  gold, 
and    they   argued    that    then-   could    be    no 
over  ii-  tes    made    in    order    to    dis- 

count sound  mercantile  hills.     They  actually 

lution  disputing  the  soundness 
of  the  principles  embodied  in  the  Bullion 
Comn  report,  a  resolution  which  they 

solemnly  expunged  ft'  m  their  reo  rda  n 
L827  On  February  3rd,  1819,  the  two 
Hon,,  g  Pai liament     each    appoint 

Committ  cjuire   into  the   position  of 

the  Bank  of  England.  There  was  at  the 
time    a    considerable     bod;  pinion    in 

favour  of  effecting  the  resumption  of  cash 
payments  \>\  reducing  the  quantity  of  gold 
in  the  pound  sterling  instead  of  raising  the 
g<  Id  value  of  the  depreciated  paper.  It  was 
held  that  to  alter  the  standard  would  involve 

1  han  the  adi  ption  of  meas 
involving  a  heavy  fall  in  prici  -      T       two 
Committees   entirely  concurred   in   tin 
elusions    of    the     Bullion    Committee    ••m<I 
amended  that  after  February  1st.  1820 
the  Bank  of  England  should  l>e  requii 
deliver  gold  of  standard  fineness  in  quantity 
not    less   than    si\tv   ounces    at    £4    1-     an 
ounce:    thai    aft<  r  Oct       r  1st      1820,1 
rate  should  be  reduced  t     £3  19s    6d  .  and 

M;c>    1st .    1821 .  to  the  Mint  pric 
gold,  namely,  £3  17s    I0|d.    This  obligation 
y   in   bullion   w  as  to  c<  ntinu< 

ni. >re  than  thl 

after  May    1st.   1821,  when  cash   p 
should    be    resumed.      It    wai    also    recom- 
mended that  all  laws  prohibiting  the  melting 
and    the    exportation    of    coin    Bhould    be 
repealed.     \  Bill  embodying  the  recommen- 
dations <  f  the  two  ( ''.mm  ■ 
by  Parliament    and  the  Bank  resui 
p.i>  mentfi  in   1821 . 

The  oth<  r  notable  instan f  the  re  ■  Rtab- 

lishment  on  a  gold  basis  of  an  inconvertible 
paper,  that  of  the  Greenbacks,  is  Dtrti- 
cularly  inter,    •  nv  on  a  f  the 

high    premium    (measured    in    Greenl 


May    iyzu. 
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which   the   gold    producers    of   the    Unit<  d 

States  obtained  for  many  years,  and  the 
fact  that  California  and  the  Western  States, 
where  the  gold  was  produced,  adhered 
strictly  to  the  gold  standard  throughout  the 
whole  period.  During  the  Civil  War  (1861- 
1865)  both  sides  resorted  to  paper  money. 
That  of  the  Confederate  States  eventually 
became  worthless.  That  of  the  North,  the 
Greenbacks,  after  violent  and  extreme 
fluctuations  for  many  years,  was  restored 
to  parity  with  gold  on  January  1st, 
1879  (see  Appendix  4).  The  Green- 
backs were  first  issued  in  1862.  They  soon 
depreciated  in  terms  of  gold,  and  by  June, 
1864  100  cents  in  gold  sold  in  New  York 
for  280  cents  in  paper  money.  The  intro- 
duction of  the  Greenbacks  as  legal  tender 
money  threw  the  whole  monetary  system 
of  the  United  States  into  disorder  except  as 
regards  the  Far  Western  States  where  busi- 
ness transactions  continued  to  be  carried 
on  in  gold.  Mr.  D.  A.  Wells,  writing  in 
1887,  stated: 

The  State  Legislature  of  California 
passed  an  Act,  in  deference  to  an  almost 
universal  public  sentiment,  making  ;t 
obligatory  upon  the  State  Courts  fo  crive 
judgments  payable  in  United  States  gold 
coin,  and  for  sheriffs  and  constables  to 
collect  such  judgments  in  such  coin, 
when  the  contracting  parties  had  nx 
covenanted  and  specified  for  other  forms 
of  payment.  Greenbacks  were  brougut 
into  the  State  and  used  for  the  payment 
of  postage  and  in  other  transactions  in 
which  the  Federal  Government  was  a 
party;  but  for  all  other  purposes, 
although  under  the  supreme  law  of  the 
land,  they  were  legal  tender  for  all 
debts,  their  use  was  odious,  and  a 
man  who  tendered  anything  but  gold  'n 
payment  of  his  daily  purchases,  or  in 
the  discharge  of  his  time  contracts,  was 
regarded  as  dishonourable.  And  this 
state  of  things  continued  during  the 
entire  period  of  the  War,  and  until  the 
resumption  of  specie  payments  by  the 
Federal  Government  in  1879,  when  the 
prejudice  against  the  use  of  the  green- 
backs and  the  national  bank  cur- 
rency gradually  disappeared,  although 
the  larger  portion  of  the  payments 
by  the  banks  of  California  are  still 
made  in  gold  coin.  The  same  state 
of  things  existing  in  California  was  also 
characteristic  of  all  the  other  portions  of 


the  Pacific  Coast  embraced  in  the  terri- 
tory of  the  United  States.  The  common 
currency  is  also  mainly  gold  md  silver 
at  present,  as  the  old  prejudice  against 
the  Greenback  still  seems  to  bo  influen- 
tial."  (pp.  93,  94  Appendix  5,  Report 
Royal  Commission  on  Gold  an  I  Silver 
1888,  C— 5512.—  1.) 

As  the  result  of  their  adherence  to  tiie 
gold  standard  the  States  on  the  Pacific 
Coast  did  not  suffer  from  the  violent  price 
fluctuations  which  caused  much  trouble  in 
the  rest  of  the  United  States,  the  cost  of 
mining  did  not  go  up,  and  generally  their 
people  remained  prosperous  practically 
throughout  the  Greenback  period,  a  proof 
of  which  is  the  fact  that  they  nearly  trebled 
in  number  between  1860  and  1880." 

I  must  conclude  now.  There  are  many 
points  with  which  I  should  have  like  I  to 
deal,  but  this  Paper  is  already  too  long. 
It  seems  to  me  difficult  to  exaggerate  tie- 
stupendous  character  of  the  work  which  has 
to  be  accomplished  in  order  to  re-establish 
on  a  sound  monetary  basis  a  world  flooded 
with  inconvertible  paper. 

As  to  wiiat  the  Governments  of  the  world 
should  do  to  remedy  the  present  deplorable 
state  of  affairs,  I  know  of  no  better  plan 
than  that  contained  in  a  statement  recently 
published  by  Dr.  G.  Vissering,  the  P 
dent  of  the  Netherlands  Bank.  As  a  first 
step   Dr.    Vissering  recommends — 

At    their  own    initiative    and    te.-ying 
on  their  own  efforts,  each  country  indivi- 
dually should  take  steps  to  make  an  end 
of  the  senseless  creation  of  artificial  buy- 
ing power;  this  must  be  done  before  any 
other    reconstructive    act,    because    such 
reconstruction  is  absolutely  unachievable 
if  this  evil  is  not  primarily  suppressed. " 
General    Francis    A.     Walker,    who    live  I 
through  the  Greenback  period  in  the  United 
States,   and  whose   work  on   Money  is  still 
one  of  the   best  text  books  on   the  subject 
in  the  English  language,  records  in  the  fol- 
lowing striking  words  his  mature  conviction 
as  the  result  of  a  quarter  of  a   century  of 
close  study  of  inconvertible  paper  money: 
"  Let  me  say  that   i!    is  my  firm  belief 
that    the    issue    of    inconvertible    paper 
money    is    never    a     sound     measure    of 
finance,  no  matter  what  the  stress  of  the 
national  exigencies  may  be.     I  believe  it 
to  be  as  surely    a    mistaken  policy  as  the 
resort  of  an  athlete  to  the  brandy  bottle. 
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It   means   mischief  always.      If   I 

•  a  time  when  a  nation  needs  its  full 
collected  vigour,  with  a  steady  pulse,  a 
calm  outlook,  a  hand  and  a  brain  undis- 
burbed  by  the  fumes  of  this  alcohol  of 
commerce  paper  monej  — il  is  when 
called  to  do  battle  for  its  lit',,  with 
superior  force.  It  ;-  t.  my  mind  the 
highest  proof  ever  afforded  ol  the  supri  me 
intellectual  greatness  of  Napoleon,  that 
during  twenty  years  of  continuous  war. 
Bingle -handed  againsl  half  the  pow<  rs  <>f 
Europe,  he  never  was  once  driven  t<>  this 
desperate  and  delusive  resort." 
Political  Economy  .  page  L37. 
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U'l'KNMX     1. 

COST  PER  OUNCE  OF  GOLD  PRODUCTION  IN  THE  TRANSVAAL,  1888—1919. 


\-  ar. 


yield. 


Dividends. 


Co 
(Difference  between  Dividends  and  Value 
of  Y 


Fine  1  >unces. 

Yahl.'. 

Amount. 

Per  <  I 

Variation    in 
<'o-t-   baking 
the  at  i 
;osl  of  1888  to 
1914  as  i"" 

1894 
L898  1 

1902  | 

L912  I 
1913 

191  1 

•jl'T.TI'.i 
3,838,776 

12,41  1.838 

963,427 

2  1,899,518 

39,235  155 

f98,336 
194,322 

967,416 
16,324,087 

52,734,883 

25,331,019 

101,518,708 

166,661,623 

37,372,949 
35,656,81  1 

127,362 
3,133,381 

13,642,958 

5,788,505 

25,007,329 

13,817,772 

8,596  532 
8,404,060 

£ 
840,064 

13,190,706 
39,091,925 
19,542,51  1 
76  51  1,379 

122,843,851 

776  U7 
27,252,754 

£    j.    ,1. 

3    13     9 

3     9 
3     3     0 
3     5 

i     0 
3     2     7 

i    1  1 

3     :;   10 

3     7     9 

l 

3   10     1 

3  i  a 

t    o 

l  16-5 
107 

102-7 
100  3 

98  l 

102  5 
101*7 

1914   | 

1915 

L916 

1 !)  1  7 
1918 
l  9  i  j 

102,772,  121 

9,093,902 

9,296,618 

9,018,084 

i  18,292 

131,294 

,567,499 
38,628,437 

39,516.51:* 

108,517,8 

7,8 

7,271,589 
6,7  18.604 

6  075,765 

►,610 

31.587,777 

1  IH.7I7 

[00  0 

1061 

In-  i; 
109  7 
'  1 :;  l 
1 5 

1  16,930,61  1 

266,987* 

141,682  27'.'           186  584,7 

103  7 

Including  Premium  <>n  <  lold. 
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APPENDIX     2. 

EXCHANGE    VALUE   OF    COMMODITIES   IN    THE    UNITED    KINGDOM 
IN    1919    COMPARED   WITH    1913. 


(This  table  is  constructed  in  order  to  show  what  the  position  of  each  Group  of  Producers  would 
be  supposing  money  were  eliminated  and  that  commodities  were  exchanged  for  commodities). 

Variations  in  Exchange  Values  in  1919  compared  with  1913  on  the  basis  of 


Groups. 


I.   Metals  and  Minerals  ... 
II.  Textile,  Raw  Materials 
Ilia.  Corn,  Grain,  etc. 
I  lib.   Meat,  Fish    and  Dairy 

Products 
1 1 1 c .   Colonial     Produce    and 
Tobacco 
lid.  Beverages 
III.  Group  III,  Total 
IV.   Sundry  Materials' 

Averages  ... 

Difference  in  exchange  values 
in     1919    compared     with 
1913  measured  in 
CURRENCY: 
Average  increase  per  cent.  ... 

COMMODITIES  : 
Average  increase  per  cent.  ... 
Average  decrease  percent.  ... 


CURR-   I 
ENCV. 

Board  of 

Trade 

Index 

numbers 

of  price  i 

in  1919 

taking 

1913  as 

100. 


BARTER. 

Number  of  units  of  its  own  products  which  each  group  would  have  had  to  give 
in  1919  in  order  to  acquire  luO  units  of  the  products  of  each  of  the  other  groups 


Group  I  ({roup  11. 

Metals      Textile 

and  Raw 

Minerals  Materials 


Group 
Ilia. 
Corn, 
Grain, 
etc. 


302        100-0     1092 


2766 
242-5 

228-5 
2666 


230-2 
2374 
2892 

254.3 


91-6  '  1000 
80-3  ,    87-7 


75-7 
88-3 

76-2 

78-6 
95  8 


82-6 
964 

83-2 

85-8 

1046 


84  2       91-9 


154  -3 

—  158 


124-5 
114-1 

1000 


94-2 
109-9 

94-9 

97  9 

119-3 


Group    I    Group 

Illb,     I     IIIc.  Group 

Meat.      Colonial       Hid. 

Fish  and    Products  Bewra- 

Dairy  and  ges. 

Products.  Tobacco. 


Total. 

({roup 

III. 


132-3 
121  0 
106-1 

100-0 
116-7 

100-7 
103-9 
126  6 


1049 


111-3 


113 

103- 

91- 

85 
100 

86 
89 

108 


954 


41)       11-3 


4-6 


131- 

120- 

105- 

99 
115 

100- 
103 
125 


2     127 

2  116 

3  102 

96 
112 

97 
•1  i  100 
•6    121- 


110-5 


1071 


105 


7  1 


•  roup 

IV. 

Sundry 

Materials 


1044 
95-6 
838 

790 
92-2 

79-6 

821 

100  0 


87-9 


12-1 


Alexander  Baring  (afterwards  first  Lord  Ashburton)  said  in  reference  to  the  difficulties  caused 
by  the  contraction  of  the  currency  in  1819:  "  An  alteration  in  the  value  of  currency  is  what  few, 
even  the  wisest,  generally  perceive.  They  talk  of  an  alteration  of  the  price  of  bread,  and  provisions, 
never  reflecting  that  the  alteration  is  not  in  the  value  of  these  articles,  but  in  that  of  the  currency  in 
which  they  are  paid  " 
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APPENDIX    .'5. 

625  3s.  m  1814, 

VARIATIONS  IX  THE  MARKET  PRICE 
OF  GOLD  BULLION  IN  LONDON 

619  L4s.  m  L815, 
616  1  Is.  in   L816, 
62  L3s.  from  L817  to  1818, 

FROM   L800  TO  L821. 

64  9s.  in  L819, 

£2  12s.  in  L820 

I  ,SI  II  I 

I  S(  1 1 

I  &  12 
l  si  y.', 
L809 
L810 

is  |  | 

1812 
L813 
L81  I 

1 8 1 5 

I  sir, 

1817 

L818 

L819 

1 821 1 
1 82 1 


to    L808 


Eighest 
Lowest 
Eigl 
I.-   veei 
Eighest 

Low 

High 

Lowest 

II  j  hesi 
Low  est 


Market  Prii 

,,„., 

Premium 

£      8. 

d. 

% 

.3   17 

10* 

o-o 

1     5 

i) 

9-1 

1      1 

0 

7*9 

1     0 

i) 

27 

1    in 

ii 

L5-6 

1    in 

'.i 

L6'5 

1    17 

1 

24-7 

5     8 

0 

38-7 

5   in 

II 

H-25 

5     1 

II 

:;::•;, 

5     7 

1) 

37'  1 

I     3 

0 

66 

l     •_' 

'1 

5*2 

3   is 

6 

0-8 

1     n 

it 

27 

3  is 

6 

0-8 

1     2 

6 

5-9 

1     ii 

6 

81 

1     3 

0 

6*6 

3   17 

in1. 

0.0 

3   I'.i 

11 

2*6 

3   17 

in1 

ii-u 

The  above  figures  are  based  on  tables 
published  by  Thomas  Tooke,  Sir  Eenry 
Parnell,  1.'.  Mushel  and  Sir  James  Graham. 
Profess*  i  \ii<li«';i(l.''s,  in  liis  "  Eistory  of  the 
Bank  of  England,"  gives  slightly  different 
figures.     II  "On   Maj    1-t .   L821 . 

the  paper  currency,  established  since  17'.»7. 
was  replaced  by  a  currency  on  ;i  metallic 
basis,  of  which  the  country  had  been 
depi  ived  for  twenty  four  yeai  -  .-mil  two 
months.  During  this  period  the  crisis  had 
at  times  been  verj  intense,  and  the  scarcity 
of  coin  had  caused  a  depreciation  in  the  notes 
■  I  by  tli.  Bank.  Thia  depreciation, 
fn  m  being  68  7-.  per  6100  in  1801,  had 
varied  in  the  following  manner:  — 

67  5s.  in  L802, 

!s.  from  L803  to  li 
613  9s.  in  isio. 
•7   16      in   1811, 
620  1  Is.  in  1812, 
622  is.,  i.,   L813, 


The  depreciation  continued  until  L821,  at 
which  'late  tlic  notes  once  more  circulated 
at  par." 


APPENDIX    5. 

•  i!;l;i:\(Y    POSITION    IN"   SOUTH 
AFRICA. 

L91  H920. 

000  omitted.) 


June  30th,    March 


Increase 
i  ikiu  Bcium 

i.f  3('tll 


1914. 


Notes       i^sueil        hv 

-   uth       African 

nks 

-it-  ol    S 
African    Banks 
Gold      Coin      and 
Bullion    in    pos- 

3ion  "t  the 
Banks  in  South 
Africa 


o    Jim. .  in 


2,150 

33,305     95,000 

6.913      6.945 


132 
100*4 


This   table  d  show   the  extent    to 

which    the    total    currency     of    South      \tVica 

has  been  inflated.     To  arrive  ;it  that  figure 

oecessarj  to  know  the  metallic  circula- 
of   Bouth     Uiica   on   June   :50th    1014, 
and  on  Man-!,  31st,  L920 

of  the    695,000,000  deposits    658,000,000 

aie  |.a\ able  "ii  demand. 
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APPENDIX     t. 

UNITED  STATES  GREENBACKS,   1862—1877. 
Highest  and  Lowest  Premium  Rates  on  Gold  by  Months  from  January,  1862  to  December,  1866. 


186 

Li 

1863 

1864 

1865 

1866 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

7 

/o 

7 
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7 

/o 

% 

% 

7 

/o 

% 

7 

% 

January 

0 

5 

34 

60f 

5H 

60 

971 

1341 

36f 

n 

February     . . . 

2^ 

44 

53 

721 

^7  1 

61 

96|f 

116| 

351 

41{ 

March 

H 

n 

39 

71f 

59 

69f 

48i 

101 

25 

3  6  A 

April 

li 

n 

46 

59 

66i 

87 

44 

60 

25 

29.1 

May 

H 

4-± 

*8 

431 

55 

68 

90 

28| 

451 

251 

41.', 

June 

31 

91 

401 

48* 

89 

151 

35f 

m 

37^ 

67| 

July 

9 

201 

231 

45 

122 

185 

38 

46 }, 

48j 

55| 

August 

12t 

m 

22i 

29| 

1311 

162 

401 

45^ 

461 

52  J 

September  ... 

161 

24 

27 

m 

85 

155 

m 

45 

44 

1  (■>■■• 

October 

22 

37 

40* 

56| 

89 

129 

44 

49 

45f 

54  v 

November  ... 

29 

33j 

43 

54 

109 

160 

451 

48f 

371 

48| 

December   . . . 

30 

34 

47 

52| 

111 

144 

44  A 

46| 

3U 

41| 

The  Premium  on  Gold  continued  until  187! 

5  and  averaged  in  : 

1867 

..      38% 

1868 

••     43% 

1869 

..     37; 

1870 

..     16 

1871 

••      12% 

1872 

..      15 

1873 

..      147 

1874 

..      10 

1875 

••      15% 

1876 

•  • 

•■      12%  . 

1877 

, ,          , 

••       5% 
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APPENDIX    6. 

THE  PAPER  MONEY   U*D  GOLD  RESERVES  OF    MIII.TY    PRINCIPAL 
COUNTRIES  OF  THE  WORLD  IN   L914,   1918,   AND   L919. 


Summary   ol    a    Statemenl    prepared    \>\    Mr.    <>.    P.    Austin,    Sta-tisticiai 
National  City  Bank,  New   \  ad  published  in  the  January,    L920,  Numb 

I  mi  i ' 

(The  conversion  into  £'s  has  been  done  <m   the   norma]   pre-war   values.     000,000  are 
omitted 


Allies— 

I    :cluding   Bolshe\  >    R 

Central    Powers 

Total     Belligerents 

Neutrals 

T.  i  J.   30  I  '    mm:  i  ii 


Recenl   figures  sli<>\\   thai  there  has  I  il  eountrii  isiderable  inci 

in  the  issue  ol   paper  monej   since  ill  s  table  was  compiled.     For  instance,  Mr.    Austin 
the  paper  money  in  circulation   in  Germany  ai  £1,600  millions,  whilst,  according 
communication     from     Geneva,     published    in    the    W\\    York    Evening 
February  7th  last,  the  total  circulation  of  paper    monej     in    Germany    •  fifty 

billion    marks    (aboul    £2,500,000,000   at    the   pri  of   which    more   than      ne- 

third    (17,000   million    marks)   was   issued    in   1919      Th<    correspondent  ol  thi    / 
I'osl  adds:   "  In  view  of  this  inflation  it  is  no  wonder  thai  no  stability  in  the  value  of 
labour  and  commodities  can  be  achieved  in  Germanj 


July, 

V    ember, 

D    -ember 

1914 

L918. 

1919. 

Notes 

U  009 

L33 

Gold 

773 

1,072 

L,042 

Gold 

20*9 

17-2 

Notes 

246 

2,529 

372 

Gold 

122 

1  II 

67 

On  Id 

19*7 

5-6 

L-7 

1 ,255 

7,662 

9,9 

Gold 

1,213 

1,109 

G<  Id 

71-8 

15*8 

1 1-2 

•J  in 

if.:. 

197 

Gold 

L06 

282 

i  r:; 

60-6 

59*9 

L.495 

8,127 

in. 136 

Gold 

L.001 

1. 195 

1    : 

7(ii) 

is-  | 

13*7 
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Mr.  A.  Aiken  [Hon.  Life  Member): 
It  is  a  very  pleasing  duty  for  me  to 
be  able  to  say  the  tew  words  I  should  like  to 
say  in  praise  of  Mr.  Evans's  paper.  I,  for 
one,  do  not  propose  to  criticise  it ;  as  a 
matter  of  fact,  he  has  left  me  very  little 
room  to  criticise  it.  Part  of  the  paper,  one 
would  think,  goes  to  show  an  extraordinary 
difference  cf  opinion  on  many  points  of 
economics,  especially  on  currency  matters; 
but  if  you  notice  carefully  ail  through  the 
paper,  they  are  all  economists  on  the  one 
side  and  they  are  all  politicians  on  the  other. 
There  are  various  descriptions  of  politicians. 
I  leave  you  to  adopt  your  own.  But  I  want 
to  say  Mr.  Evans  is  on  the  side  of  the 
economists,  and,  I  hope,  so  am  I.  It  is  true 
that  in  lots  of  economic  theories  you  will 
find  differences  of  opinion  on  little  matters ; 
for  instance,  I  do  not  agree  with  Mr.  Evans 
in  every  respect ;  he  says  he  is  a  subscriber 
to  the  quantity  theory  of  gold.  I  say  I  am 
not.  But  if  I  am  going  to  accept  Mr. 
Evans's  definition  of  the  quantity  theory,  I 
am  quite  in  accord  with  him.  Mr.  Evans' 
statement  really  means  this,  that  gold,  like 
any  other  commodity,  must  vary  in  value 
with  its  quantity  in  relation  to  the  demand 
or  the  necessity  for  it.  Xow,  there  is  no 
difference  between  gold  and  any  other 
article  in  that  respect:  and.  if  that  is  what 
Mr.  Evans  calls  the  quantity  theory  so  am 
I  an  exponent  of  that  theory,  too. 

Mr.  Evans's  friend,  Prov.  Irving  Fisher, 
goes  a  long  way  further.  I  would  just  like 
to  remind  Mr.  Evans  of  that  fact.  He  can 
look  it  up. 

One  of  the  most  valuable  features  of  the 
paper,  however,  is  the  wonderful  wealth  of 
testimony  he  has  dug  up,  with  big  names 
attached  to  it.  I  hope  he  will  induce  people 
to  realise  what  they  do  not  to-day,  namely, 
that  all  these  troubles  from  which  we  are 
Buffering  have  existed  in  the  world  at  dif- 
ferent times  before — mid  that  1 1 1 .  •  \ 
have  been  solved,  and  solved  only  in 
certain  ways;  the  experience  of  the  past  is 
what  these  writers  on  economics  have 
taken  as  the  basis  of  their  theories..  These 
theories  have  stood  the  test  of  experience, 
and,  if  we  adopt  them  to-day,  1  have  no 
doubt  we  shall  come  through  all  right  ;  but, 
if  we  go  on  drifting  as  we  are  doing,  not 
only  here  but  elsewhere,  then,  I  tell  you, 
we  are  laying  up  more  and  more  trouble, 
and  it  may  become  insuperable  in  the  end. 


I  have  a  very  great  admiration  for  Mr. 
Evans's  paper;  and  he  will  he  a  hold  man 
that   attacks  him. 

There  are  one  or  two  remarks  I  would  like 
to  make,  certainly  not  by  way  of  criticism, 
hut  more  as  an  addition  to  what  .Mr.  Evans 
has  said.  One  point  is  this.  I.<  ts  of  pi 
here  will  not  believe  that  our  currency  is 
depreciated.  They  say,  "  Yes;  it  is  quite 
true  currency  in  England  lias  depreciated." 
They  know  that,  because  the  English  people 
themselves  admit  it,  but  they  do  not  believe 
South  African  currency  has  depreciated, 
and  they  quote  the  fact  that  you  can  go 
into  a  hank  in  Johannesburg  and  present 
notes,  or  present  a  cheque,  and  demand 
gold  and  get  it.  They  say,  "  How  can  our 
currency  have  depreciated  when  you  can 
gel  gold  for  it  on  demand?" 

Mr.  Evane  has  not  dealt  altogether  very 
fully  with  every  point;  he  could  not  do  so 
unless  he  wrote  a  book  instead  of  merely  a 
paper.  He  has  not  told  you  that  al'tei 
have  got  the  gold  from  the  banks  you  can 
do  nothing  with  it,  except  pay  it  away 
again.  You  cannot  export  it,  and  therefore 
you  do  not  know  to-day  what  is  the  extenl 
of  depreciation  in  South  African  currency. 
One  thing  is  certain,  it  has  depreciated,  and 
for  this  reason.  You  find,  if  you  sell  raw 
gold  and  convert  it,  you  get  more  than 
a  hundred  pounds  to  your  credit  after 
you  have  sold  what  was  £100  worth  of  gold 
before  the  war;  that  surely  shows  that  what' 
you  are  getting  paid,  whether  by  way  of 
hank  credit  or  notes,  has  certainly  depre- 
ciated. The  extent  of  that  depreciation  it 
i-  impossible  to-day  to  measure.  What  you 
get  back  for  the  raw  gold  would  show  that 
the  currency  has  probably  depreciated  about 
]~h  per  cent.,  more  than  less.  1  deduce 
that  from  the  fact  that  with  gold  selling 
to-day  in  England  al  £5  8s.  6d.  per  fine  oz., 
if  you  take  s]  off  tor  exchange,  the  pro- 
ceeds are  brought  to  about  practically  a 
fiver,  and,  if  you  compare  that  with  what 
fine  gold  is  worth  in  sovereigns,  namely, 
about  LI  5s.,  you  get  a  depreciation  in  your 
currency  of  about  171  .  But  no  one  can 
say  that  is  the  real  measure  of  depreciation, 
or  indeed  any  certain  measure  at  all.  It  is 
absolutely  arbitrary,  because  it  is  based  on 
the  exchange  rate  which  the  banks  have 
fixed  between  here  and  London :  and  that 
is  only,  to  my  mind,  a  mere  essay  in 
attempting  to  meet  the  position.  In  all 
probability,  indeed  the  only  way  that  you 
can   ascertain   what   the   actual   depreciation 
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is   would   be   if  you   at  one-    removed    th  ■ 
embargo   on   gold   and   the   banks   man 

,m  shutting  their  doors— I  do  not 
know  how  they  could — but  perhaps  thej 
could  do  it  if  they  were  given  a  moratorium 
under  which  they  aeed  no1  pay  their  notes 
or  their  d  I      a  gold. 

'I  be     depreciation     might      be     a 

Nobody  can  tell  you. 
Consequently  this,  1  think,  is  a  ren 
able  illustration  of  the  absolute  uncer- 
tainty of  living  with  an  inconvertible 
papei  currency— to  base  all  your  ir.ni-- 
Q8  upon  it .  It  i>  bound  to  land  you  in 
difficult}  you  can  never  forest  •  N<  body 
r.v  what  was  happen  when  the 

I  i  rnmenl  in  1917  pul  an  embargo  on  the 
id.  It  is  quite  clear  now  thai 
mistake,  and.  as  a  matter  of 
fact,  if  it  bad  not  been  done,  I  have  no 
doubt  mysell  the  prices  here  to-daj  would 
ha\,'  been  a  good  >\^^\  lower,  thai  bus 
would  have  been  ever  so  much  soundet  and 
thai  we  would  not  have  bad  the  troubli 

and  clean  up  thai  we  have  to-day. 
I  began  bj  remarking  that  man}  people 
will  not  believe  thai  South  African  currency 
predated,  although  thej  are  quite  will- 
ing to  believe  other  currencies  are.  I  do 
not  know  whether  I  made  my  point  clear'.' 
Bui  the  whole  point  is  this.  Owing  to  the 
embargi    •  □   the   free   flow  of  gold   w i 

our  raw  cold  in  South  African  cur- 
the   par   value.     Therefore   the 
currency    has  depreciated. 

Anothi  which  is  wn   often  n 

is    this.      They    say.    "  Why    bother   about 

making  a   big  exchange   rate   between   here 

|(  n         Ml    thai    we    need    t.     deal 

with  is  the  difference  between  whal  we  have 

■    pa\     and    u  liat     ha-    |.      be    paid    to    US 

b\  our  debl  creditor-,  abn  ad  "     Now  . 

thai   is  another  fallacy  which.   I  think,  can 
bi    easil}   shown  up.     You  can  never  clean 

dp    '•  ui-  own   currency   unle88  yi  u   get    •  n   t 
a  metallic  basis;  thai  ty,  make  your 

currency  either  gold  <>r  its  equivalent. 
There  is  onl\  one  u,iy  to  make  it  the  equi- 
valent of  gold;  thai  is  t«»  insist  thai  what- 
paper  substitute  you  have  for  gold  has 
to  be  redeemed  on  demand  at  par  with- 
out ; 1 1 1 \  hesitation  and  without  anj  quali- 
fies! it  i-  the  only  condition  I  am 
aware  of  in  historj  that  ha-  ever  kepi  a 
currency  sound.  N  -  >u  tried  t<  do  thai 
and  to  ke<  p  a  low  rate  of  exchangi 
ing  you  tried  to  stick  to  the  &\  exchange 
rate  between  here  and   I,,  ndon  and  remove 


your  embargo  on   the  w   -.-old   here, 

and  you  got  a  few  mill         of  %         nto  this 
country  in  order  to  clean  up  your  cum 
what  would  happen'.'     You  would  find  ehver 
people   converting   their   balance    into   gold 
and   -  mtrj 

and    getting    it    back    at    I 

Saving  secured  their  25  1  30  premium 
on  the  sale  of  the  gold  they  could  easily 
afford  the  8J,  and  they  could  uro  on  doing 
that  as  lone  as  the  banks  choose  to  in 
the  gold  for  them  to  .leal  with.  That  shows 
quite  (dearly  that  neither  the  Rothschilds 
nor  any  other  House  in  the  wide  world  could 
ever  Btand  the  dram  that  would  be  inn 
On  them:  but  what  will  stop  it  i-  if, 
when  you  withdraw  the  embai. 
same  time  insist  <>n  the  banks  redeeming 
their  bank  notes  in  gold  on  demand  and 
it  then-  deposits  also  in  gold  on 
demand;  both  things  are  necessary.  If  you 
•  i  n  that,  then  there  is  no  difficulty  and 
no  drain,   and    all   this  talk   about    the   i 

Id  and  the  disappearance  of  gold 
toward^  the  Easi  or  anywhere  el-.,  ends. 
Vuii  do  not  find  America  complaining  .bait 
peoph-  smuggling  gold.    Why?    Because  the 

American  paper  dollar  can  be  converted  any 

day  of  the    week    into  -   Id   dollar      I' 

simply    melius    this.       Anyone    buying 
from    America    pays   full   price    for   it.      1 1    re 
you  can  buy  cold.      I  do  not  know  what 
can   legally    do  with   it,   but   you  can  buy  it 
for  less  than  its  value.     Consequently  it  is 
bound  I*,  be  smuggled,  if  it  i-  possible  at  all. 

1  hope  you  will  join  with  me  in  • 
your    appreciation    of     Mr      Evans 
valuable  paper. 

Mr.  H.  Newhouse     I  rail  I  consider  it 

at    privilege    to   have    been    invited   to 
attend  your  meetinp  to-night   and   I 

on  w  hat  is  to  me  oi f  tin 

of  subjects.     I  thank  it  heartily  and 

will,  in  return,  endeavour  to  be  as  la 

the     subject      and      the     iuipi  italic.      of     Mr. 

K\ ans'  paper  permits.     1  jo  nol  prop 

'.'  r    l '  ol  the 

Quantity  Theory  of  Money.     I   would  only 
ratulate    him   on   the   vasl  h   he 

ised   to    place    befon 
admirable   quotat  ions       I   do   n<  t    chal 
them  at   all,  but   would  remind  him  thai   it 
would   not    be   difficult    to  collect    a   similar 

tracts   from   a   large   numl 

authoritative  authors,  all  drawing  attention 

for    caution     in    applying   tho 

theory.     T  will  only  make  two  quotations— 

from  Sir  l>.   Harbour  -  Standard 
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of  Value."  Sir  David,  Mr.  Evans  will 
admit,  is  one  of  the  most  fervent  exponents 
of  the  quantity  theory,  and  states  it  as 
follows: — "Other  things  being  equal,  the 
level  of  prices  is  proportionate  to  the 
quantity  of  money."  Later,  on  p.  55,  he 
says — 

"  The  condition,  '  other  things  being 
equal,'  is  very  important,  and  all  that  we 
are  entitled  to  say  beforehand  is  that  an 
increase  in  the  Quantity  of  Money  exercises 
an  influence  in  the  direction  of  lowering  its 
value  in  exchange  for  commodities,  that  an 
increase  in  the  Quantity  of  Commodities 
exercises  an  influence  in  the  direction  of 
raising  the  value  of  money  in  exchange  for 
commodities,  that  a  diminution  in  either 
case  has  the  opposite  effect,  and  that  the 
change  will  always  be  proportionate  to  the 
increase  or  decrease  in  quantity  '  if  other 
things  are  equal,'  it  being  recognised  that 
in  practical  life  other  things  never  are  equal, 
and  that  the  question  whether  there  is  an 
increase  or  decrease  in  the  Purchasing 
Power  of  Money  at  any  particular  time  must 
be  decided  by  examination  of  the  facts. 

And  again — p.  72 — "  I  admit  thai 
other  things  never  are  equal,  and 
that  they  are  so  subtle  in  their  mode 
of  operation  that  hitherto  it  has  hern 
impossible  to  say  beforehand  what  the  pre- 
cise effect  will  be  on  prices  of  an  increase  or 
decrease  in  the  Quantity  of  Money  or  of 
additional  or  reduced  demands  for  it.  An 
increase  in  the  Quantity  of  Money  might 
be  followed  by  a  fall  in  prices ;  a  decrease 
in  quantity  might  conceivably  be  accom- 
panied by  a  rise  in  prices.  Moreover,  the 
price  of  every  commodity  is  always  rising 
or  falling  from  causes  unconnected  with  the 
Standard  of  Value,  and  it  is  difficult  to  trace 
the  effect  of  the  Quantity  of  Money  on 
prices,  unless  we  examine  the  changes  in 
price  over  a  long  series  of  years." 

The  other  is  from  an  account  I  have  found 
of  the  silver  mines  of  ancient  Greece.  Our 
old  friend,  Xenophon,  having  finished  his 
career  as  a  soldier,  sat  down  to  boost  his 
native  land,  and  says,  "It  is  plain  the 
mines  can  never  be  exhausted,  nor  can 
silver  ever  lose  its  value."  Alas!  the 
Macedonians  conquered  Persia,  and  the 
mines  stopped  working,  for  this  "  brought 
such  a  vast  quantity  of  silver  into  Greece, 
and  consequently  made  labour  so  dear  that 
the  silver  found  in  the  mines  would,,  in  all 


probability,  scarce  counteract  tue  expei 
of  working  them"    '.     So  says   Xenophon's 
translator  writing  in  L657. 

I  cannot  find  a  clearer  and  terser  state- 
ment ol  the  effects  ol  an  excess  ol  metallic 
currency.  It  remained  for  an  infinitely 
greater  commercial  nation  to  re-prove  its 
truth  in  our  day.  1  refer  to  the  present 
experience  of  the  U.S.A.,  which  is,  I  think, 
the  greatest  economic  surprise  of  the  war. 
All  the  extracts  Mr.  Evans  quotes  referring 
to  the  evils  of  a  superabundant  currency  had 
in  mind,  I  think,  their  occurrence  through 
the  issue  of  inconvertible  paper  currency. 
We  now  see  that  the  aame  evils  can  be  the 
consequence  of  an  excess  of  gold  and  can 
arise  in  a  country  enjoying  an  absolutely  free 
gold  market.  As  Mr.  Evans  says  towards 
the  end  of  his  paper,  there  has  been  a  great 
depreciation  in  the  value  of  gold.  The  pro- 
Diem  before  the  world,  if  prices  are  to  he 
reduced  to  what  I  may  call  a  reasonable 
level,  has,  therefore,  to  be  solved  in  two 
stages.  Firstly,  the  rise  in  prices  due  to 
the  depreciation  of  paper  as  compared  with 
gold  has  to  be  recovered  and  then  the  depre- 
ciation in  the  value  of  gold  itself  has  to  1"' 
reduced.  And  the  latter  rise  is  the  a 
serious  of  the  two  in  the  United  Kingdom, 
for,  assuming  paper  to  be  at  a  discount  of 
20  ,  and  prices  to  have  risen  to  270  .  as 
compared  with  pre-war  days,  the  restoration 
of  gold  prices,  assuming  these  not  to  go 
down  during  the  process  of  restoring  cur- 
rency to  a  gold  level,  would  still  leave  prices 
at  216    . 

Now  to  the  subject  matter  proper  of  the 
paper — the  gold  premium,  or,  as  1  would 
prefer  to  call  it,  the  premium  on  gold. 

This  alteration  brings  me  al  once  to  the 
root  of  the  question.  For  the  first  time  in 
the  history  of  our  fields,  we  are  selling  our 
gold  not  for  gold  but  for  pieces  of  paper, 
each  of  which  while  stamped  tl  is  not  worth 
one  golden  sovereign.  In  other  words,  the 
paper  is  depreciated  as  againsl  gold,  and 
so  long  as  this  state  of  affairs  lasts  and  so 
long  as  we  are  content  to  take  payment  in 
this  medium,  so  long  shall  we  get  a  pre- 
mium. How  long  will  this  be?  Mr.  Evans 
says  it  is  impossible  to  say.  1  quite  agree; 
hut  I  think  it  may  he  worth  while  speculat- 
ing on  the  point.  In  the  first  place,  it  may 
he  suggested  that  there  is  nol  a  free  market 
in  gold  bullion  in  London.  Export  is  only 
permissible  under  licence  and  totally  for- 
bidden to  a  very  important  consumer — 
India.       In    Napoleonic    times,     while    the 
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currency     was     frankly     inconvertible,    the 
bullion    markel    was    open.      If    the    same 
ot      affairs     ruled      to-day     as     did 
LOO  ihould    know   the   true 

If  the  same  state  ot  affaire  ruled  to-da 
did  1""  :•  .  we  Bhould  know  the  true 

price  ■       Probably  it  would 

be  higher  than  it  is.  \n<l  we  should  know 
where  we  are  as  regards  1 1 1 1 -  at  of  the 

depreciation  of  U.K.  currency.    Incidentally 
■  that  it  does  nut  pay 
an   U.S.A.  creditor  t<.  buy  gold  in   England 
rather  than  dollar  hills — a  strong  indie 
that  ;it  t he  momenl  t he  balance  of  t ra I 

1    S. A.  and  England  is  not  againsl 
England.     But   let   it   be  assumed  that  the 

nt  premium  on  gold  in  the  U.K.  <  t  say, 

i-  the  true  measure  oi  depreciate 
U.K.  cum  ucy.     This  is  equivalent  to  U.K. 

being  al  a  discount  of  20%.  I  fence, 
when  prices  Fall  20  in  the  U.K.,  the  pre- 
mium   will    disappear—provided    that    the 

\.   remains  on  a  gold   basis  and  pi 
in  that  country  remain  stationary.     Bui  the 

\.   is  suffering  fn  m  gold  inflation  and 

in  thai  country,  a-  in  the   U.K.,  a  definite 

policy  <»f  deflation   has   been   adopted.     In 

ntries,  the  brake  has  to  be  applied 

gradual  1}  -  a  sudden  application  would  have 

tin-  same  effect   on  the  country's  trade   as 

similar    action    on    ;i    fast-moving    train — 

ter.      But    th^    process    i-    proceeding. 

This  is  seen  h,\  tin-  falling  prices  ot  Borne  of 

the  more  important  raw  materials,  such  as 

copper,    tin.    lead,    silver   and    wool.      The 

at   rise  in  ''oid  in  U.K.  is  not .  1  think, 

• 
-  duetion  ;  it  ms,  a  transfi 

a    portion    ot    th<  From    on< 

shoulders  to  another.     There  is  also  ground 
for  the  belief  t  hat   production  is  increa 
nust  increase  and  defl 
decrease  more  rapidly  in  the   U.K.  than  in 
the   I  taking  the  hitter  \<,  i„-  repre- 

if  the  premium 
is    to    disappear.      It    is    also    possibli 
inflation  on  a  gold  basis  t<.  force  pric< 
t<>  the  relative   U.K.  level     it  the  pi 
deflate  n  should  be  stopped  in  the  1"  S.  \    In 
that  case,  the  premium  would  also  •  1  i -.-« | > | >< -: i r 
and  |»i  ices  remain  unaltered .    We,  t  liei  ■ 
arrive  at    the  conclusion   that    the  premium 

1.1  m  the   U.K.   is  due  not   to  infl   I 
in  t he  U.K.,  hut  to  :ui  exi  Hat ii >n  as 

compared  with  countries  having  a  true  gold 
currency.  Now  we  know  that  the  i"  K  is 
making  the    rn<  st    sei  iou  I  h   to 


increase  production  and  to  reduce  tie- 
volume  of  her  paper  currency.  It  is 
difficult  to  judge  whether  the  U.S.A. — the 
chiei  of  the  gold  countries — is  acting  equally 
strenuously.  If  she  is  not,  I  believe 
that  the  general  price  level  will,  allowing 
;«  r  duties  t  n  be 

similar  in  the  two  countries,  and,  ' 
that  the  premium  on  gold  will  he  reduo 

hint:  point  within  a  comparatively  Bhorl 
uot   know   whether  in  this  eon- 

iii  the  fact  t hat   100 

twenty  years  is  a  guide  to  the  probable 
length    of    its    duration    this    time;    hut 
tainly   the    length   of  its  duration   aftei 
American  Civil  War  Lrives  no  clue. 
well-known  there  was  then,  practically  sj 
ing,  no  attempt  at  deflation— the  premium 

by  a  gradual  increase  it 
duetion.  Incidentally,  inconvertible  | 
do.       ie  t    invariably    had    to  -tie"1 

result  ot  its  use  depends  entirely  on  the  skill 
and  restraint  of  the  i  of  the  ;- 

After    the    Franco-Prussian    War    of 
Prance  had  t' i  ad<  pt  inconvert ible  cun 
and  was    able    to    prevent 

ciable  discount. 
The  question  ai  to  whether,  when 

the  premium  on  gold  disappears  in  the  U.K., 

it    will   also  disappear   lute       The    answer  t" 

this  question  is  also  the  answer  to  the  ■ 
tion  1  i .a-  e     ften  been  as'  why  our 

fortunes  are  hound  up  with  th<  gland 

in  t  hi-  matter.     As  regards  the  first  p< 
think    we    shall    l<  se    the    premium    if    I'   K 
currency  goes  to  a  pit  Id.     For  I'  t  us 

suppose  that,  as  is  quite  likely,  gold  ren 

premium  in  France,  and  thai 
in    a                .n    will,    instead    of  25    fr 
fetch  ."><>  francs.     Hut   we  n I  payment  in 

•i  currency,  and  we  could 
than    11    Union  currency   I  I   in  a 

eign       if       the       Paris-Johannesburg 
i  xchange  were   I —  I  ban  50  francs   |    i    1. 1 
Hut  it  cannot  he  :        than  that  1 
are    on    a    L'old    basis  :    for    if   it    w  ere,     I 
would  hu\   Union  pounds,  convert  then 

gold,   ship   the  L'old.    ^11   it 

j  infinii  utt        I      ;  r,  we  were  on 

the  inconvertible    currency,    the 

exchange  would  depend  on  the  compai 
level  '  f  prices  here  and  in  France,  ai  I 

sueh   a   condition    of    things     would   all 
certainly  had    to    over-issue    of  notes,   we 
would,  in  all  probability,  l<  se  the  : 
very  &  on  tin-. i  igh  higher  pric< 

inge   to   a   par  with   that   of  France.      It 
that    in   such   an   event   we   would   he 
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bound  to  France  for  the  same  reason  that 
we  are  to-day.  so  to  say,  hound  to  England. 
We  are  in  both  eases  bound  by  the  relation 
of  buyer  and  seller. 

Finally,  I  would  like  to  say  a  word  on  the 
question  of  local  inflation  and  the  Johan- 
nesburg-London exchange,  which  is  so  tre- 
quently  called  abnormal.  To  you  it  is,  of 
course,  obvious  that  its  only  abnormality  is 
that  it  is  controlled.  Our  exchange  is  pro- 
bably not  a  true  one,  because  it  is  governed 
by  a  ring,  and,  if  it  .is  artificial,  it  is  no 
guide  as  to  whether  there  is  inflarion  in  this 
country.  Its  height  is  apparently  largely 
determined  by  the  exigencies  of  what  the 
great  Italian  professor,  Loria,  rails  a  non- 
exportable  gold  standard.  The  banks  have  to 
import  gold  in  respect  of  a  proportion  of  the 
excess  of  their  purchases  of  Lor  don  money 
over  their  sales  of  the  same  commodity,  and 
for  this  gold  they  have  to  pay  the  London 
price.  It  follows  that  if  the  excess  of  sales 
is  £1,000,000,  and  the  banks,  to  meet 
wastage,  maintain  and  strengthen  their 
reserves,  decide  to  import  £400,000  in  gold 
in  respect  of  this  £1,000,000  the  Johannes- 
burg-London exchange  should  be  40  of  the 
London  premium  on  gold.  And  it  would 
apear  as  if  some  such  calculation  as  this 
determines  the  exchange  rate  of  the  banks. 

There  is,  however,  another  influence, 
possibly  equally  important,  at  work,  and 
that  is  that  the  banks,  for  reasons  difficult 
to  understand,  have  put  themselves  in  the 
position  of  having  an  unusually  large  pro- 
portion of  their  South  African  liabilities 
represented  by  assets  held  in  London. 
Obviously,  these  assets  and  the  total  of 
South  African  liabilities,  and,  therefore,  the 
proportion  of  South  African  liabilities  repre- 
sented by  London  assets,  will  increase 
long  as  their  purchases  of  London  money 
d  their  -ales.  Hence,  their  quota- 
tion for  London  money  reflects  not 
only  their  desire  to  cover  further  pur- 
-  in  excess  of  sale-  by  adequate  gold 
imports  hut  also  their  need  to  prevent 
further  increases  in  their  London  assets. 
Bui  the  existence  of  a  material  gold  leal 
which  will,  of  course,  continue  even  if 
purchases  and  sale-  of  London  nioiit'\  are 
balanced,  involves  the  bank's  in  the  diffi- 
culty that  the  more  successful  they  are  in 
meeting  the  object  last  mentioned,  the  less 
money  they  obtain  through  their  purchases 
of  London  money  to  meet  the  cost  of  gold 
imports.  No  wonder  Parliament  is  having 
difficulty  in  solving  the  question  ! 


Mr.  Evans  criticizes  very  severely  the 
increase    in   the    if  the   notes  of  our 

hanks  which  has  taken  place  in  the  last  six 
years.  But  I  do  not  think  that  this  increase 
is  necessarily  a  measure  of  the  amount  oi 
inflation  which  has  taken  place  in  South 
Africa.  In  so  iai  as  such  uotes  have  repli 
gold  previously  in  circulation  thej  do  not 
represent  inflation,  and,  further,  the 
increase  of  production  measured  in 
quantities  and  not  in  values,  which  has 
undoubtedly  taken  place,  also  calls  for  an 
increase  in  the  circulating  medium.  The 
latter  cause  would  also  cause  deposits  to 
increase.  Then  again,  we  cannot  withdraw 
ourselves  from  the  world  so  that,  in  an, 
e\  ent,  our  prices  should  approximate  to  world 
gold  prices,  less  cost  ot  freight,  etc.  This 
would  account  for  still  further  increases  in 
notes    and   deposits.      In    the    .  of   a 

free  exchange,  it  is  difficult  to  know  where 
we  are;  but  I  am  inclined  to  think  thai 
inflation,  apart  from  world  inflation,  is  to 
date  not  very  serious  in  this  country,  for  our 
prices  do<  not  appear  to  vary  greatly  from 
the   world's  gold  prices. 

When  the  gold  standard  has  been  restored, 
the  second  stage  of  the  problem,  namely,  a 
reduction  of  gold  prices,  in  other  words,  an 
increase  in  the  value  of  gold,  is  likely  to 
solve  itself  automatically;  chiefly  perhaps 
igh  increase  oi'  production,  which  may 
be  stimulated  by  being  able  to  sell  its  wares 
for  gold  and  by  removal  of  the  fear  of  the 
consequences  of  unforeseen  and  incalculable 
issues  of  inconvertible  paper.  lint  the 
process  is  unlikely  to  be  very  rapid. 

Mr.  D.  C.  Greig  (Visitor) :  I  do  nol 
believe  the  high  price-  now  prevailing  in 
South  Africa  are  due  to  inflated  currency, 
but  are  simply  the  result  of  tin-  country's 
great  prosperity,  and  the  I'  private 

deposits  operating  in  a  field  of  scarcity. 
Taking  into  considerate  n  the  enhanced 
price  of  all  commodities  ami  also  the  general 
increase  in  wages,  the  note  issues  of  the 
hanks  are   not    excessive. 

I  do  not  considei  the  quantity  theory  is 
of  practical  importanec  to  anyone  dealing 
in  exchange,  the  only  factor  worth  consider- 
ing is  the  balance  of  trade  and  that  the 
present  position  is  really  due  to  had  bank- 
ing, the  banks  having  overboughl  hills  of 
exchange  on  London  to  which  they  can  get 
no  adequate  set  off. 

I  believe  rates  would  still  further  advance 
and  think  most  dealers  in  exchange  are  of 
the  same  opinion.     Securities  as  a  necessary 
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yuenct!  are  falling  and  will  do  so  until 
the  real  disparity  is  reached. 

With  reference  to  tin-  pur,-,  of  local  com- 
modities one  could  Bee  the  ordinary  lav 
supply  and  demand  in  '.juration.  Beef,  for 
instance,  early  in  the  year  touched  n 
pric  t>,  to-day  it  is  practically  back  to  pre- 
war prices.  Mutton  is  equally  Bcarce  owing 
to  the  high  price  of  wool,  hut  is  also  falling 
w  n li  the  decline  in  wool  which  meep 

into    the    mat  kel     f<  r    slaughter    put  p 
Securities   al»  8  iuth   Africa  have   been 

■  I  up  to  unhealthy  figures  through 
shortage  in  supply,  and  the  large  Bums 
offering  for  invesi  men! , 

i   thai  the  position  of  sterling  is  more 
assured  large  Bums  arc  leaving  South  Africa 
for  investmenl    in    London,    and   gilt-< 
South  African  securities  are  declining. 

Mr.  W.  S.  V.  Price  (Member):  I  should 
like  to  join  issue  with  Mr.  Evans  to-nighl 
as  to  his  Btatemenl  aboul  the  Btrikes, 
ially  in  England  ;  they  were  caused  bj 
i he  ris.  in  price-  of  food.  1  am  not  very 
r-  in  England,  and  I  felt  strongly  about 
it  while  I  was  there. 


SOME     POSSIBLE    CAUSES    OF     DIS 
CREPANCIES  BETWEEN  MINE   \NI> 
BUYERS'  WEIGHTS  OE  GOLD  B  VRS 


I'.x   II.  i:.  S.  Wilkes  (M 
(Printed  in  Journal,  November,    1919  I 


li  I'l.i    TO    DIS<  i   3SIO> 


Mr.  H.  R.  S.  Wilkes    W  Mr    II 

.1  I  irow  u,  in  his  remarks  on  the  noti  -  ud  ler 
consideration,    stated    thai    th<  pul 

forward  as  possible  causes  of  discrepancies 
had  been  well  Known  to  London  Bmelters  foi 
many  years,  and  thai  he  did  not  know  hut 
thai  South  Africa  also  was  cognisanl  of 
them,  which  would  have  rendered  it 
unnecessary  thai  the  paper  should  have  been 

•;\<    d 

Mr.    I     rlayward-Johnson  mentioned,  thai 

the  Bubjecl  was  broughl  up  many  years  ago 

in    this    Society .    and    the    Editor    of    the 

rnal  has  been  pood  en<  >ugh  to 

gi ve  i n  a        I    not e  num e i 

mer  discussioi 

The    number   ol    these    references    would 

lead    tin     casual    reader    to    BUppOSC    that    the 

w  riter  had   been   "  fl( 

hut   a   careful   re-perusal  <  f  them  discloses 
facl    that    the   Bubjed    pn  these 


has  never  been  discussed,   nor  ha\  ■ 
apparent      discrepancies      ever     I 
explained. 

There  is  hut  one  paragraph  in  the  entire 

i-  of  tin-  Society's  proceedings  whicii 

touches  upon  the  subject,  and  that  is  found 

in  the  interim  report  of  the  Sub-Comm  tl 
appointed    by   this   Society    to   go   into  the 
whole  Bubjecl  of  1  »n  1 1  i<  n  assay  and  disposal. 

It  is  to  ht   found  in  Vol.  II  .  pag<    7'.'."..  par. 
6,  and  Mads  thus  :  — 

In     the     com  Be     of    the     in 
another    detail    was    discussed,    upon    wl 

there  was  considerable  unanimity  ol  opinion, 

viz.,   in  man\    cases  an  undue  lo88  Was  shown 

in  remell ing  the  bars  by  the  refiui  re       1  • 
an   undue   loss   is  meant    that    the   t i 1 1 <  t  1    - 
the     bar     is     not     always     proportionately 
increased,  bo  that  the  loss  in  weight  is  nH 
made  up  by  the  increased  fineness  obta  i 
^.gainsl  this  loss  the  w  mpanies  •  n  the  Rand 
are    entirely    unprotected,    and    this    is    a 
matter  which  is  ol  Bufficienl   importance    I 
receive    more   consideration    as   to   the    besl 
of  preventing  such 
The    date   of   that    recommendation    was 
September,    1897,   and   whatever  may  have 
been  done  privately,  nothing  has  been  laid 
before  this  Society    Bince   then,   until  these 
few  notes  appealed,  a  matter  of  twenty-two 
and    a-half   year-       The    writer   offers    this 
as  an  excuse  for  presenting  a  paper  which 
Mr.    .1      II      Brown   might    have   considi 
unnecessary.       further,    it     i-    noteworthy 
t hat  Mr.  .1    i ;    .1   hnson,  of  Messi -   John 
Mathey,  a  Co.,  and  hi.  Kirke  Rose,  in  their 
\ aluable  contribul ions  tx •  the  discus 
not   sec  hi    to  enlighten  S<  ul h   Afi 

specially  mentioned  by  an  influ 
committee  of  South    African    metallurgists, 
as  b  b  ne  of  contention  between  the  n 
and    th<     buyers,    and    this    at    a    time,    when 

South    Africa  e.  ntended  ogly  that 

she  was  ii' t    receiving  fair  treatmenl       \n 

explanation  at  that  time  of  the  reasons  for 
these  apparent  losses,  well  known  a-  Mr. 
.1        II        Bn   >\  n     ha-     told     us     t  hex     w .  I 

the     I ,•  nd<  n     Bmelters,     would    have 
much  to  remove  the  misunderstanding.     No 
such  explanation  was  forthcoming 

Mr    I'.o   \  n's  confirm al ion  of  the  win 
assumptit  n  that  when  pouring  with  a  cover, 
-lac  ,<  encased  in  the  bar  gratifying. 

The  writer  ha-  also  found  -lac  floating  on  a 
bar  remelted  in  a  new  pot.  without  flux, 
indeed  it  was  that  facl  which  led  him  to 
invesi  igate    the    reasi  n    -■  me    fifteen 
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The  late  Mr.  Bevington,  as  far  hack  as 
April,  1897,  noted  a  loss  on  35  bars  of  mill 
gold,  which  while  they  lost  nothing  en  route 
to  London,  on  remelting  lost  15*3  ozs.  The 
matter  was  then  looked  upon  as  a  mystery, 
if  not  a  bit  of  sharp  practice  on  the  part 
of  the  smelters,  though  doubtless,  it  was  due 
to  encased  slag,  bars  in  those  days  being 
always  poured  under  a  slag  cover. 

The  writer  was  unfortunate  in  using  the 
phrase  "as  cool  as  possible."  What  he 
intended  to  imply  was,  that,  after  stirring 
and  sampling,  followed  by  skimming,  which 
operations  are  always  done  at  a  good  heat, 
it  is  advisable  to  pour,  without  further  heat- 
ing, the  temperature  having  fallen  owing  to 
the  opening  of  the  furnace  cover  during 
these  operations.  A  very  hot  pouring  will 
frequejntly  result  in  a  badly  pitted  and 
deeply  depressed  bar,  which  is  not  likely 
to  result  if  the  pouring  is  comparatively 
cool. 

Smelters  are  indebted  to  Mr.  Kahan  for 
his  instructive  remarks  on  smelting,  and 
the  writer  expects  that  his  advice  will  be 
largely  taken  advantage  of. 

With  regard  to  skimming,  and  pouring 
without  a  cover  of  which  method  Mr.  Kahan 
expressed  a  desire  to  be  informed,  it  is  only 
employed  by  the  writer  when  dealing  with 
gold  in  the  region  of  900  fine,  and  is  earned 
out  as  Mr.  Kahan  surmises.  Sufficient 
bone  ash  or  other  refractory  absorbent  (the 
writer  uses  burnt  magnesite  as  the  cheapest 
obtainable)  is  added,  after  the  bar  has  been 
stirred  and  sampled,  to  thicken  the  slag  to 
a  stiff  paste.  If  properly  proportioned  the 
whole  of  the  mixture  can  be  removed  with 
the  skimmer  at  one  lift.  The  bar  is  then 
poured  as  cool  as  possible,  and  turns  out  fit' 
the  mould  so  clean  that  a  dip  in  the  acid 
bath  and  a  minute  with  the  scrubber  is  all 
that  is  needed.  When  melting  cyanide  gold 
of  a  fineness  of  about  800  or  less  cue  writer 
uses  the  charcoal  method  as  described  by 
Mr.  Kahan. 

Mr.  Kahan  regrets  that  in  the  case  of  the 
22  bars  mentioned  in  the  notes  the  fineness 
was  net  given.  When  it  is  stated  that  the 
average  fineness  was  901,  it  will  be  seen 
that  the  loss  of  16"5  ozs.  could  not  have 
been  due  to  refining  during  remelting,  the 
buyer's  bullion  assays  being  only  0'07  of  a 
millieme  higher  than  the  mine  result.  Thus 
it  is  fair  to  assume  that  the  apparent  loss 
of  gold  was  due  to  encased  slag. 


In  conclusion,  the  writer  wishes  t<i 
express  his  regret  that  no  criticisms  have 
been  forthcoming  from  local  colleagu  -. 
since  the  points  submitted  would  appear  to 
have  been  1 4  some  interest . 


SOME  SUGGESTIONS  ON  IRRIGATION 


By  A.   Baglley,   B.Sa,    l'.l.C.    (Mem 


[Printed  in   Journal,   March.    1920. 


DISCUSSION. 


Mr.  W.  Ingham  (Contributed):  !  regret 
that  it  is  impossible,  owing  to  pressure  of 
business  to  comply  with  the  requesl 
contribute  to  the  discussion  on  Mr 
Baguley's  paper  oil  Irrigation,  hut  I 
may  say  that  I  agree  with  the  writer  of  the 
paper  that  it  is  absolutely  accessary  to  have 
the  co-operation  of  the  Chemist,  the  Agricul- 
turist and  the  Engineer  if  an  irrigation 
scheme  is  to  be  carried  out  in  a  scientific 
manner.  There  is  one  ether  p. tint  winch  1 
desire  to  refer  to,  and  that  is  tli 3  question 
of  underground  irrigation.  This  system  was 
adopted  in  California  on  a  large  scale,  but 
was  unsatisfactory  from  two  points  of  vi<  w  : 

(a)  The  prime  cost  was  very  higH 

(b)  The  roots  of  trees,  etc.,  entered  the 
pipes  and  interfered  with  the  flow  of 
water  and  indirectly  caused  ;:  c<  nsider- 
able  loss  ot  water  at  such  points. 

Mr.  F.  E.  Kanthact  (Contributed):  The 
matter  raised  by  Mr.  Baguley  i>  one  in 
which  I  take  very  great  interest,  ami,  as 
Dr.  Caldecott  has  stated  during  the  dis- 
cussion, I  have  strongly  urged  more 
scientific  co-operation  between  the  irriga- 
tion engineer  and  the  chemist.  For  - 
years  past  I  have  been  impressing  upon  the 
Agricultural  Department  the  necessity  for 
expanding  their  chemical  branch,  more 
especially  in  the  direction  of  the  chemistry 
of  soils,  and  I  am  glad  to  say  that  progress 
is  now  being  made  in  this  direction.  The 
relationship  between  the  chemist  and  the 
irrigation  engineer  has  been  for  a  long  time 
past  fully  appreciated  in  the  United  States 
of  America  where  nearly  all  the  troubles 
which  we  bave  to  c  ©tend  with  in  the  arid 
and  semi-arid  portions  of  South  Africa  are 
also  met  with.  What  we  particularly 
require  to  study  in  this  country  are  the 
alkali  soils  (and  Karroo  soils  are  all 
alkaline),  and  their  proper  treatment  under 
irrigation.     Apart  from  this  a  great  deal  of 
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iirli  work  is  d  '   to  dis- 

i  fche  most  efficienl  method  of  irrigating 
•mechanically  "  difficult  a-  -  Everj  prac- 
tical  irrigation   engineer  knows  thai   Bandy 

require  much  less  water  to  produce  a 
crop    than    heavy,     clayey    soils,    and    the 

ns  tor  tin-  are  fairly  well  known;  but 
the  whole  question  ol  the  requiremenl 
water  by  different  plants  and  the  require- 
ments of  water  by  differenl  .-oils,  an<l  the 
mosl  efficient  application  of  irrigation  watei 
both  in  regard  to  quantity  and  meth< 
application  are  all  things  which  have  been 
treated   in    far    tx  o    haphazard    a   manner. 

ition    water   in     South    Africa    is    very 
deficienl  in  quantity.     We  have  nol  a  tenth 
of  the  water  necessary  to  irrigate  the  bes 
of  our    land,    and    at    the    same    time 
irrigation  mel  on  the  whole  exc 

ingly    wasteful.      It    behoves   us,    therei 

erything    possible   to   increase   the 
efficiency  of  our  irrigation. 

It    may   be  of  interesl    to  the  S< 

it  has  recentlj  been  decided  thai  a 
number  of  our  junior  engineers  are  to  be 
senl  ;      i  he    1  Iniversity  of  <  !ali- 

fornia  to  study  the  chem  -oils,  the 

nutrition  ol  plants  and  other  subjects  relat- 
ing to  the  science  of  irrigation.     It  is  h< 

\  I  two  young 
engineers  to  America  each  year.     In  c< 
•  me    it     i-    hoped     thai  of  our 

Universities  and    Agricultural   Scl I-   ma) 

be  sufficiently  well  equipped  to  relieve  us 
of  th  '  hese  young  men 

abroad,  bul  as  things  are  .-it  present  it  is 
quite  impossible  for  th  >m  to  obtain  a  train- 
ing <  f  this  kind  in  any  other  country  than 
the  United  SI   I  America. 

Mr.  Arthur  Steai      (Contributed):     l\ 
indeed  gratifying  to  find  thai  3   uiety 

I  i  h;tt   brea  It  h  of  \  iew   which  ha 

, lev's    paper    on    some    of    t h  • 
ult ural  f  irrigal i<  n. 

While  that    we 

must  I'  •  k  for  any  appreciable  increase  in 
t  he  out  pul  the  ^  •  >\\ 

area    of  arid    South     Africa,    irrigation    may 
be   counted   on   to   increase   the   yields 
of  croDS  iu  what  m:i\   be  called  our  bud 

'I  he    'i'  our  Pre 

sidenl   has      iid,  one  i 

budding   nat 
Ther  ■   are    I  wo   pi  incipal    lines   -  n    whic  i 
irrigal  on  development   can   proceed,   i 
(1)  In  thi 
vaii.  u  Qf  surface  r at 


2     In  the  attainment  i  f  an  incn        I 
"  duty  "   ol   water.     Mr.    Baguli 

-tinns  fall  under  the  latter  head. 
I  ),■    i  Jaldecotl  to  infer  in  his 

remarks   that    Mr.    Baguley    b  what 

missed  the  mark  with  regard  to  the  fun 
of  the   soil   water  as   a   carrier  ol 
This  aspect  of  irrigation  appears  to  n 
be  i  I  Buch  supreme  importance  that,  at  the 
risk  of  being   wearisome,    I    will  enter  into 
this  question  in  some  detail. 

Plant  growth  is  a  series  ol  chemical 
changes  involving  t.\  types  of  Bynthetic 
the  synthesis  <  t  carbo- 
hydrate from  the  carbon  di  I  the 
atmosphere  and  water  and  the  synthes 
protein)  and  one  katabolic  |  Iving 
the  absorpti"  n  ol  <  xygen,  the  destructii 
carbohydrate  and  the  production  ol  car- 
bon dioxide,  which  pn  exactly 
analogous  to  respiration  in  animals. 

II     requ 
it    ;■  r   respii  at  ion    purp<  v  - .   the  chief 
•    ii    being  the  oxygen  dissolved   in 
the  soil  water.     Further,  .it  germination  and 
maturation    the    respiratory    pi  d  mi- 

the  s\ nthetic  pr  and  the  plant 

weight.     Any  interference  with  the  air 
supply  in  the  soil  at  these  timi 
with  diminished  yields. 

S    :  is  not  i  I  ial  for  plant  growth, 

■  lanl  -   can    b  I    re 

i  to  maturity.  pro\  ided  the  culture 
are    aerated    from    time    I 
Should    the   culture    medium    be   not   well 

.    ;  rowth   will   certainly   be   i 
b  it  I  have  difficulty  in  as 
with    anything   other   than   a  deficienc 

ii    to    meet    the 
pai ticularly  of  thi  There  would 

tulate  1  he   pr.  du 
■His  reduct ion  pi<  duets. 
Plants  can  also  rn  to 

maturity  in  sand  culture,     conditio 
nearly  -hing  t he  -"il  than  the  f<  I 

Under     this     system     of     culture, 

nutrient-     are    supplied 
\a    the    water   Bupph    i-    inen  ?    i 
ield  increase,  up  I 

there    is    :i    d'<  I  i  II- 

water.       Beyond    t  he     p<  int    i 

■ 
■    r  that  there  is  ?■■  ■  a  I  he 

•   i 
luately  I  inly.     By 

OleJlt       it 

the 

f  the  quai 
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required  to  fill  all  the  vacant  space  between 
the  particles.  If  the  optimum  moisture 
content  is  exceeded  water,  by  excluding  air, 
becomes  a  limiting  factor  in  growth.     Again 

it  is.  difficult  to  accept  the  formation  of  toxic 
reduction  products  as  the  cause  of 
diminished  growth. 

Similar  water  phenomena  art-  met  with 
in  ordinary  soil,  and  should  the  water  con- 
tent of  the  soil  approach  that  required  to 
cause  complete  saturation,  that  is,  water- 
logging, I  agree  with  Mr.  Baguley  that 
through  amerobic  bacterial  fermentations 
toxic  reduction  products  are  produced. 

Excepting  carbon  dioxide,  the  plant 
grown  under  natural  conditions  depends  on 
the  soil  for  allot  its  food  materials.  Of  these 
latter  nitrates  form  an  important  group. 
A  variable  insufficient  amount  is  brought  to 
the  soil  by  the  rainfall ;  the  rest  is  produced 
by  the  oxidation  of  organic  nitrogenous 
matter  in  the  soil  through  the  agency  of 
certain  aerobic  bacteria  generally  referred  to 
as  the  nitrifying  organisms.  It  is  obvious 
that  these  organisms,  whose  habitat  is  the 
colloidal  gel  which  covers  the  soil  particles, 
cannot  function  normally  if  the  soil  water 
is  lacking  in  free  oxygen. 

Moreover,  under  conditions  of  poor 
aeration  of  the  soil  a  group  of  organisms, 
known  as  the  denitrifying  group,  derives  its 
oxygen  requirements  from  nitrates,  the 
nitrate  being,  of  course,  destroyed  in  the 
process. 

Then  there  is  a  group  of  organisms  in  the 
soil  known  as  the  nitrogen  fixing  group  :  it 
is  responsible  to  a  large  extent  in  maintain- 
ing the  nitrogen  content  of  the  soil.  This 
group  needs  an  abundant  supply  of  oxygen 
in  the  soil  water'. 

Such  are  the  reasons  that  forbid  one  from 
accepting  Mr.  Baguley 's  dictum  that  the 
boU  water  must  carry  oxygen  "  for  the 
health  of  the  soil."  It  would  have  been 
more  satisfactory  to  say:  "  for  the  respira- 
tion of  the  plant,  for  the  life  processes  of 
aerobic  bacteria  and  for  the  inhibition  of 
amerobic  organisms." 

Mr.  Baguley  is  correct  in  stating  that  rain 
is  usually  much  better  than  any  other  kind 
of  water;  but  I  think  he  will  admit  that  rain 
may  be  quite  as  cold,  even  colder,  than 
stored  water.  The  superiority  of  rain  would 
o  to  be  due  to  the  manner  of  its  applica- 
tion and  also  to  the  fact  that  it  directly 
increases  the  oxygen  content  of  the  film 
water,  oxygenation  of  the  film  water  from 
the  soil  air  being  a  much  slower  process. 


Mr.    Baguley 's   remarks  on  drainage   are 

to  the  point,  and  most  people  will  ag 
with  what  he  has  •-aid  on  this  subject.  It 
seems  a  pity  thai  the  designation  drain- 
age "  has  been  fixed  on  the  installation  of 
1  ipes,  etc.,  below  ground,  for,  ait li 
excess  water  is  carried  away  through  the 
pipes,  this  function  is  by  no  means  the  only 
one  the  drains  perform;  their  work  in 
aerating  the  soil  is  just  as  important.  I 
would  like  to  emphasise  that,  apart  from 
considerations  of  "  brak,"  drainage  increases 
the  duty  of  water  by  producing  a  well- 
developed  granular  structure  in  the  soil  to 
great  depths,  thereby  causing  a  more  oerfect 
distribution  of  the  water  applied  to  tic 
surface  of  the  soil,  the  wide  proliferation 
and  deep  penetration  of  roots. 

In  referring  to  Mr.  Baguley 's  remark-  on 
drainage  Dr.  Caldecott  suggests  that  the 
farmer  should  choose  only  those  lands 
which  are  naturally  well  drained.  Apart 
from  that  not  often  being  possible  it  would 
debar  the  farmer  from  making  use  of  his 
richest  lands. 

Dr.  Caldecott  also  made  some  reference 
to  the  fertilising  value  of  silt  carried  by 
rivers,  instancing  the  classic  Nile.  I  would 
like  to  say  here  that  I  have  investigated 
cases  of  declining  fertility  under  irrigation 
in  which  I  have  come  to  the  conclusion  that 
the  silt  has  been  the  cause  of  infertility. 
As  to  whether  a  silt  will  be  beneficial  to  the 
land  or  not  depends  on  whether  it  improves 
or  spoils  the  physical  make-up  of  the  soil. 
Many  of  our  rivers  carry  excessively  fine 
silt,  a  fact  which  appears  to  be  due  to  the 
presence  of  sodium  carbonate  in  the  soil 
over  which  the  water  has  flowed,  sodium 
carbonate  being  a  very  powerful  defloc- 
culator.  When  such  a  water  is  impounded 
it  deposits  the  coarser  material  (if  it  carries 
any)  the  finest  remaining  in  suspension, 
sometimes  for  months. 

If  the  average  alluvial  soil  is  irrigated  by 
such  a  water  it  must  be  expected  that  its 
fertility  will  decline,  for  the  reason  that  it 
will  become  more  and  more  colloidal  in 
character.  On  the  oilier  hand  one  would 
■t   such  a  water  to  prove  beneficial  on 

1,   at    leaM    lor  a   time. 

Regarding  the  crusting  of  soils  or  the 
caking  of  its  surface,  I  note  that  Mr. 
Baguley  attributes  this  to  tie  cementing 
action  of  salts  which  the  wafer  dissolves 
from  the  soil.  1  would  like  to  ask  Mr. 
Baguley  whether  he  has  any  figures  in  sup- 
of  his   view.     The  alkaline  carbonatss 
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could  certainly  cause  such  a  but   I 

would   expect   small   amounts  of  the   other 

salts  oormallj    present   in  soils  to  have  an 

site  effect.     That  this  is  so  would  seem 

borne  out   by  the   highly   flocculated 

]  of  areas  where  ther- 

has    been     a  alkali    consisting    •  I 

sulphates  and  or  chloi 

The    soils    which    cake    worst,    excluding 
where     alkaline     carbonate    are    the 
cause,  would  -.-'•in  to  be  those  which  con- 
tain a  high  percentage  ot  fine  -ami    0*2  to 
On  |  mm.  in  diameter). 

I  ■  ri  mi  <i-  i  tn-  condition,  Mr.  Baguley 
•  -t-  i In-  sub-irrigation  method  of  apply- 
ati  i  There  is  much  to  be  said  for 
this  method,  hut  possibly  more  against  it. 
It  has  been  found  successful  under  very 
Bpecial  conditions  only,  and  is  probably 
\.-i\  wasteful  ot  water.  There  will  be  a 
saving  of  water  evaporated  at  the  Burface, 
but  that  i-  usually  more  than  counter- 
balanced by  the  increased  Losses  from 
percolation.  A  type  of  sub-irrigation,  i.e., 
the  furrow  method  of  irrigation  has,  how- 
ever, been  adopted  with  considerable  success 
m    America.     The   meth<  to   have 

.  n  practised  here.  It  has  the  objection 
ot  all  Bub-irrigation  methods  that  it  is  likely, 
if  alkali  is  present,  to  lead  t<.  a  concentra- 
•  f  it   in  the  surface  soil,  necessitating 
iic     from    time    to    time.      Generally 
speaking,    tin    method    is   an   excellent    one 
ith  the  finer-grained  types  of  soil. 
The  unwetted  sir  •  \ een  the  furrow  - 

i'  easy  escape   for  the  soil  air  and 
by  the  entry  of  water  into  the  ^>il  is 

facilitate. 1 


:    ihKVI  [FIC  VI  [ON    OF   QUARTZ 
PARTICLES  IN   KONIMETEB 

s  Wll'U   - 


B\    hi:     \     W.    Rooi  as,   V  R  S.   [Mt  mber). 


pure  quartz  dust,  and  one  of  the  dust 

the  banket.     It  should  be  so  adjused  that 

about  the  same  amount  of  raising  the  tube 
will  show  the  minerals  higher  than  quarti 
as   whit.  is    of    lowering  will   show 

the  quartz.  Then  a  slight  motion  of  the 
tine  adjustmi  nt  screw  right  and  left  will 
show  both  minerals  without  further  trouble. 

The  slide  (perhaps  containing  '■'<  spots 
dust  i  i-  place, |  on  tl  the  micro- 

scope, and  the  spot  of  du-t   selected  with  a 
low    power.      Tiie    slide    is    iiu\v    clamped    in 
position,    the    high    power   turned    in.    and 
anv  suitable   pai t   i  t   the  spot   ch<  sen 
where  tie  ■<  n  \  .ih«i  it  number  of  dust 

particles). 

A   pieci    ■■!   covei    via--   is  now  taken  and 

laid     OH     the     slide     close     to     the     dust     BTJOt, 
which    can    easily    ho    done    with    a    f< « 
ami     then     another    piece,     about     1     Cm.      x 

I  cm.  placed  bearing  upon  tins  piece. 

The   microscope   is  now   focussed  on   the 
spot  though  the  cover  glass,  which  doe-  not 

touch    the    Spot     and    lea\  i  •■•    t.  >r    the 

liquid. 

\   drop  of  liquid  on  the   point   of  a  ela^s 
n  d.  is  taken  and  applied  dge  <  f  the 

inclined  cover  glass.  Capilarity  spreads  it 
under  the  cover  glass  at  once,  ami  on  re- 
issing  the  dust  particles  are  Been  as 
before,  but  in  a  yellow  medium,  and  the 
.  iptical  work  can  he  commerj  ace. 

This   is   t  he    easiest     « aj     i  j    the 

method  that  I  have  been  able  to  devise,  and 

hardh    ever  spoils   a   -pot   -  t   dust,    BS   is 

easily  done  it  one  tries  putting  the  liquid  on 

the  spot,  and   then  the  oover  on  the  liquid. 

The  ,',  obj.  and   Mo.  5  eyepiece  show 
particle  quite  easily,  and  a  little  movement 

of     t  he     suds'  ihoWS     a     point 

where  definition  is  bi 

The  i  nly  samples  from  underground  avail- 
able   at     the    moment    gave    the    following 

ilt-  :  — 


i  I'm, I,  ,1  in  •/<■  .//mi/.  April,  I'':'" 


I » I  — «  L'SSION. 

Mr.     A.     J.     R.     Atkin       I    utoi 
method  ot    hr     Rogers   is  simple  and  easily 
applied,    and    is    of    great    use    in    further 
strengthening   the   Bearchit  r  <>f  the 

konimeter.     Thj  method   I   uen    m  applying 

.'.  objective  and  / 
eyepiece  V  The  refractive  index  of  the 

-«  lution  is  first  adjusted,  by  mixing  th< 
li<puds   and   trying    its   index   on   a   slid,    of 


Mine. 

Brakpan 
Brakpan 
Sub  Nigel 

Villa.      I 

i 


Total 

Amount.  Particles. 

I." 
700  16 

:.i  it  i  To 

:;iin  80 


\  vi  f  dust 

which    gives    an  t   65 

quartz  particles  in  these  dust 

Apai  t      from     maiiipulat  ion     <  I     t  ho     >■ 

the  lenses  untouched 
by  liquid  then  h  n<  difficulty  in  applying 
the   method.      It    musl    bi  vever, 
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that  it  is  better  to  mix  fresh  liquid  as 
required,  lor  after  some  time  the  liquid 
decomposes,  with  separation  of  crystals, 
and  lowering  in  refractive  index  to  below 
that  of  quartz. 

It  this  figure  of  65  of  quartz  in  the  dust. 
in  mine  air  is  representative,  it  shows  that, 
the  quartz  is  even  more  deadly  than  might 
have  been  thought,  for  miners'  phthisis  is 
not  yet  stamped  out.  Nothing  hut  cease- 
less vigilance,  coupled  with  constant 
sampling  with  the  konimeter,  will  enable. us 
to  better  the  present  conditions.  The  con- 
stant sampling  by  the  Chamber  of  Mines 
dust  samplers,  show  that  they  rarely  find 
counts  of  over  1,000  particles  per  c.c,  and 
the  difference  between  their  bi-monthly 
dust  surveys  of  the  Witwatersrand  is 
generally  a  matter  of  the  decimal  place  in 
mgs.  of  dust  per  cubic  metre  of  air. 

This  shows  that  we  have  reached  the 
limit  of  the  capacity  of  the  gravimetric 
method  of  dust  determination  to  indicate 
danger,  for  the  Miners'  Phthisis'  Prevention 
Committee  (Final  Report,  10th  January, 
1919,  page  7),  speaking  of  the  accuracy  of 
this  method,  says,  inter  alia,  "  What  the 
precise  measuring  of  a  sample  returned  as 
1  mg.  or  less  per  cubic  metre  is,  is  doubt- 
ful." An  analysis  of  the  figures  given  by 
Dr.  Watkins  Pitchford  and  Dr.  Moir  (on 
the  nature  of  the  doubly  refracting  particles 
seen  in  microscopic  sections  of  silicotic  lungs 
...    I  is  striking  and  decisive. 

They  show  that  96%  of  the  quartz 
particles  in  the  silicotic  lung  are  under  3 
microns  in  diameter,  and  the  average  dia- 
meter is  1.1  microns.  As  it  would  require 
about  2,000  million  particles  of  this  size  per 
cubic  metre  of  air  to  weigh  1  nig.,  it  follow- 
that  a  konimeter  count  of  2,000  particles  per 
C.C  would  be  required  to  give  a  figure  of 
"  doubtful  meaning  "  (see  Miners'  Phthisis' 
Prevention  Report  quoted  above).  Yet 
counts  of  2,000  particles  per  c.c.  are  seldom 
obtained.  Under  these  conditions  nothing 
but  investigation  with  the  konimeter  will 
x'we  any  safe  index  of  dangerous  conditions 
or  give  us  a  guide  to>  safety,  and  Dr.  Rogers' 
method  further  illumines  the  dangerous 
road . 

Dr.  J.  Moir  (Past  President  )  (con- 
tributed) :  I  have  been  much  interested  to 
learn  from  Dr.  Rogers'  paper  that  the 
"white-line  method"  of  distinguishing 
minerals  can  be  applied  to  particles  which 
are  too  small  to  have  a  definite  shape  even 


under  high  magnification.  I  should  mention, 
however,  on  the  question  of  priority,  that 
about  10  or  12  years  ago  when  1  was 
attempting  for  the  Hist  time  to  photograph 
miii"  dust  innler  polarised  light,  Mr.  Mas 
Welter,  then  Curator  of  the  local  Geological 
Museum,  showed  me  the  white-line  method 
as  applied  to  mine  dust.  After  this  lapse  of 
time,  1  do  not  remember  what  the  refractory 
liquid  was,  hut  think"  it  was  oil  of  cassia 
diluted  with  xylene  or  turpentine.  At  that 
time,  of  course,  everyone  thought  that  dust 
as  small  as  5  or  10  microns  was  about  the 
limit  that  need  he  examined,  and  it  is  a  most 
valuable  discovery  to  prove  that  the  white 
line  method  does  not  fail  even  if  particles 
less  than  the  micron  have  to  be  differen- 
tiated. 

It  would  he  an  improvement  in  Dr. 
Rogers'  method  to  employ  a  liquid  which  is 
not  a  mixture  but  a  chemical  individual. 
There  are  several  organic  liquids  suitable  in 
respect  of  refractive  index  and  high  boiling- 
point,  such  as  orthotoluidine  or  dimethyl- 
aniline.  These  would  not  alter  in  refractive 
index  by  keeping  or  evaporation,  and  do  not 
darken  much  on  keeping. 

NOTES    ON    ROUTINE    ASSAYING    AT 

THE  GLOBE  AND  PHCENIX  GOLD 

MINE.    SOUTHERN    RHODESIA. 


By  H.  R.  Edmakds. 


(Princed  in  Journal,  April,   1920.) 


DISCUSSION. 


Mr.  G.  A.  Watermeyer  (Vice-President): 

The  author  has  given  us  a  most  informative 
paper  on  the  procedure  on  his  mine,  and 
he  deserves  great  credit  therefor.  His 
extract  from  the  law  of  averages,  however, 
is  open  to  a  good  deal  of  criticism.  The 
subject  is  very  intricate  and  one  has  to  lay 
down  the  premises  very  (dearly  before 
applying  a  formula. 

The  problem  which  the  author  endeavours 
to  solve  is  the  determination  of  (he  greatest 
error  to  be  feared  in  the  result  of  an  assaj 
He  assumes  that  it  is  dependent  upon  the 
fineness  of  grinding.  In  my  opinion  it  will 
depend  upon  the  quantity  crushed  and  the 
proportion  thereof  taken  for  assay.  In  the 
process  of  assaying  the  temperature  being 
sufficiently  high  and  the  fluxes  used  being 
such  as  to  render  all  the  gangue  fluid  the 
gold   will   be  available  for  solution   by   the 
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lead  und  the  weight  would  be  independi 
the   number  ol    particles   since   they   would 
sink  to  the  bottom  an  LI  ed.     The 

author   hae   dogmatically   applied    P<   - 
formula  for  the  greatest  error  I  ired. 

It    would    be    very    interesting    if    he    I 
two  quantities  ol  the  sun.-  ore,  2  lbs. 

in  weigh! .  reduci  d  one  to  pass  tliroug 
,.',,  inch  sieve  and  made  100  assaj  -  th< 
Reduced  the  other  to  p  bg  through  a.,1,,, 
inch  sieve,  and  made  l'*1*  assays  ol  this  as 
well.  It  would  then  be  possible  to  arrive 
.it  an  empiric  measure  of  the  deviations  to 
i  pected    from   1 1  *  *  -  combined    fact 

sampling  and  assaying.  Also 
whether  the  effecl  ol  fine  crushing  is  such 
;i~  to  reduce  >lhs  deviation  as  claimed  by 
the  formula. 

The  expected  value  of  a  variable  quantity 
which  nia\  assume  anj  one  of  a  lai 
of  values  Buch  aea„  a ._.  —  a .  i.-  the  Bum 
of  t  be  products  of  each  individual  vali 
the    variable    by    the    corresponding    proba- 
bility of  existence  i  ■  ('  iuch  \  alue. 

It'  p  be  the  probability  of  an  evenl  hap- 
penin  single  trial  the  expected   value 

in  -  t rials  will  be  i    p 

The  expecti  d  &&\  iati(  n  from  t  he  expected 
value  will  be  \  |  i.q  w  here  q  1  p.  The 
formula  quoted  by  the  author  may  be 
obtained  ly   substituting  f(  i   a       x  +  y,   p  = 

and    taking    tin'    limit    of  deviation    as 
x  +  y 

v  -  times  the  expected  deviation  from  the 
ted  \  alue.    Fisher  in  his  Mathematical 
Theorj    ol    Probabilities   expresses   the   pro- 
blem   as    Cull,   v  I  ■    i      j  the    p<  b1  iil.it  <  1 

a   priori   probabilitj    and  the  empirical 

probabilitj     (a-posU  w  relative     Ere- 

< 1 1 n  r n - \    of  an    even!    E,    whal    is   the    pro- 
bability thai  the  difference  p  doi 
I  a  previouslj   assigned  quantity 

II''    states    Tchebyeheff's     rule    thai    the 
probability    I't  of  a  d.\  iation  of  a   vai 
from   its  probable   value,   not    larger  than   \ 
times  it'-  mean  erroi  is  greatei  than  1 

\      3         Pt>  1    j         0-888 
\       t         Pr>  1  0  937 

\      5         Pt>  1    '.,       I 

In  the  instance  quoted 
,\     -^/8  hi        1  -l       0  8 


<? 

I  -Ik. aid  much  prefei  t<    hav<       £  %  £ 
confirmation     as    outlined    abovty^* 
accept  the  itatement  that  the  devifc.5 
be  feared  from  the  true  value  may  be 
or  three  times  th  ted  value  dep<  i 

upon  the  tin.  i  rushing. 


MERCURIAL    POISONING 
liv   Dr.   A    .1.  Orenstein     M< 


(Printed    in    Journal,    April,    1920.) 


J.     M.     Neill      Member) — (Coniribui 
Arising  oul    of  my   question  <>n   the   above 
and  the  reply  thereto1  I  am  of  opinion  that 
liability     to     poia  ning     by     contact     with 
metallic  mercury,  as  used  in  amahj 

.  is  an  alrnosl  impossible  contin- 
gency. Poisoning  by  inhalation  <»C  mercury 
fumes  arising  from  retorting  is  an  estab- 
lished fact. 

From    the    following    statement,    it     will 

me  evident,  that  a  contaminant,  which 

is   readily   absorbed    by   the   skin,   must    be 

nt.   otherwise   clean    mercun    will 
enter  the  t  issui  - 

The  quesl i<  n  i >i  the  \ ery  fine  subdi\ 
netallic    mercurj    d(  es    nol    affect    the 
case,    if   that    fine   subdivision    i^  due 
substance  not   in  itself  readily  absorbed  by 
the    skin.      N  uts   an  1    abrasion 

hands    and    arms    have    any    effect.      It    is 
admitted    that     mercury     rubbed    up    with 
grease,    which    the    skin     can    absorb,    will 
create  p  is*  oing     mercury    rubbed    up  with 
clay,  which  is  not  easily  absorbed, 
enter  the  skin.     The  statement  beforemen- 
tioned   is   simply,   thai   during  ten  yeai 
squeezed  by  hand  tin.   igh  amalgam  cloth, 
frequently     loaded    with    clay,    upward 
2,001  1,000     .  zs.      i »f      mercun  I    ining 

amalgam,    without    suffering    any  ill  effect. 

rally  speaking,  it  was  exceptional  t<> 
have  hands  quite  dec  from  cuts  abrasions 
or  cracked  skin.  When  rea  vering  amalgam, 
from  finelj  ground  black  sand  particularly, 
it  was  impossible  to  keep  the  hands  clean. 
th«'  result  being  that  the  cuts  and  cracks 
wen  filled  with  this  material  containing 
appreciable     quantities     of     finely     divided 

llic    mercury.      The    ;,nns    were    daily 
plunged   into  mercury   half  way   up  t< 
elbows,   in   the  course  of  thos  I  one, 

and   the   theoretically   favourable  conditions 
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to  bring  about  mercury  poisoning  were  sel 
up,  with  no  practical  ill  effect.  This  state 
of  affairs  was  common  to  many  men  then, 
and  is  common  now. 

Therefore,  although  I  agree  with  the 
general  conclusion  that  cleanliness  by  mer- 
cury workers  before  eating,  and,  may  I  add, 
before  filling  the  pipe  and  smoking,  will 
minimise  a  not  very  great  danger  of  poison- 
ing, I  feel  that  the  worker  need  have  no 
fears  whatever  of  poisoning  by  contact  with 
clean  metallic  mercury. 

There  being  no1  further  discussion,  the 
meeting  then   terminated. 


The  Annual  Dinner  of  the  Chemical, 
Metallurgical  and  Mining  Society  of  South 
Africa  was  held  at  the  Carlton  Hotel,  Johan- 
nesburg, on  Saturday,  Mav  8th.  Mr.  Jas. 
Gray,  F.I.C.,  President,  in  th-j  Chair,  and 
there  also  were  present — 

Mr.  S.  Scott  (Deputy  Mayor  of  Johannesburg), 
Mr.  H.  R.  Adam,  Mr.  A.  Aiken,  Mr.  R.  Anderson, 
Mr.  H.  0.  Buckle  (Pres.  Transvaal  Chamber  of 
Mines),  Dr.  W.  A.  Caldecott,  Mr.  P.  Cazalet,  Mr. 
J.  Chilton  (Vice-President),  Mr.  A.  B.  Coetsee, 
Mr.  D.  Christopherson,  C.B.E.,  Mr.  W.  H.  Cross, 
Col.  W.  Dalrymple,  Capt.  B.  N.  Donald,  Mr.  P. 
Duncan,  C.M.G.,  Mr.  W.  Elsdon-Dew  (Pies. 
8.A.  Institution  of  Engineers),  Mr.  W.  G.  Fern, 
Mr.  A.  French,  Mr.  H.  Goodwin,  Mr.  K.  L. 
Graham,  Mr.  H.  L.  Harland,  Mr.  T.  M.  Harris, 
Mr.  \V.  T.  Heslop,  Prof.  J.  H.  Hofmeyr  (Principal 
S.A.  School  of  Mines  and  Technology),  Mr. 
Hubbard,  Mr.  H.  J.  Ibbotson,  Mr.  R,  Islip  (Pres. 
Chamber  of  Commerce),  Mr.  H.  A.  G.  Jeffreys, 
O.B.E.  (Secretary  of  the  Society),  Mr.  E.  H. 
Johnson  (Past  President),  Mr.  J.  Hay  ward 
•Johnson,  Mr.  A.  King,  Mr.  A.  N.  Locke,  Mr.  P. 
Macdonald,  Dr.  J.  McCrae  (Pres.  S.A.  Assn. 
Analytical  Chemists),  Dr.  R.  P.  Mackenzie  (Pres. 
Wit.  Branch  British  Medical  Assn.),  Mr.  H.  Rose 
Martin,  Mr.  F.  A.  Maxwell,  Mr.  H.  S.  Meyer 
(Past  President),  Dr.  J.  Moir  (Past  President), 
Mr.  ('.  L.  Moon,  Mr.  P.  T.  Morrisby,  Mr.  J. 
Munro,  Mr.  R.  Newhall,  Mr.  H.  Newhouse,  Mr. 
S,  Newton,  Mr.  T.  A.  O'KiefTe,  Dr.  A.  J.  Oren- 
stein,  Lt.-Col.  E.  Pain,  O.B.E.,  Mr.  A.  E.  du 
Pasquier  (Pres.  AS.  Institution  of  Electrical 
Engineers),  Mr.  S.  H.  Pearce  (Past  President), 
Mr  S.  R.  Potter,  Mr.  F.  C.  Rigby,  Mr.  F. 
Rowland,  O.B.E.,  Mr.  J.  J.  R.  Smvthe,'  Advocate 
CI  J.  Stallard,  K.C.,  D.S.O.,  Mr.  Stone.  Mr. 
W,  E.  Thorpe,  Mr.  J.  R.  Thurlow  (Hon. 
Treasurer),  Mr.  C.  Toombs,  Mr.  M.  E.  Walsh, 
Mi.  I".  Waternweiler,  Mr.  G.  A.  Watermeyer  (Vice- 
President),  Mr.  F.  W.  Watson,  Mr.  J.  Watson, 
Mr.  E.  F.  V.  Wells,  Mr.  H.  A.  White,  Mr.  J. 
Whitehouse  (Pres.  Mine  Managers'  Assn.),  Prof. 
J.  A.  Wilkinson  (Past  President),  Mr.'  J.  S. 
Willeox,  Mr.  L.  B.  Wilmot,  Mr.  H.  Wilson,  Mr. 
W.   Wilson 


After  the  dinner  the  Chairman  read 
letters  of  apology  from  the  Bon.  F.  S. 
Malan  (Minister  of  Mines),  fche  Mayor  of 
Johannesburo;,  Sir  Robert  Kotze  (Govern- 
ment M initio  Engineer),  Sir  Harry  Lauder, 
Mr.  J.  R.  Leisk,  Mr.  T.  R.  Leslie  P 
dent  of  the  Geological  Society),  Sir  Spencer 
Lister,  Mr.  F.  K.  Lynch,  Sir  Harry  Ross 
Skinner,  and  Mi-.   Ernes!  Oppenheimer. 

The      toast      of      "  The       Society      and 
Industries,"   was   proposed   by    Mr.   H.   0. 

Buckle  in  humorous  terms,  in  which  he 
indulged  in  some  gentle  satire  upon  the 
meaning  of  the  design  of  the  Society's 
monogram  that  was  provocative  of  a  good 
deal  of  merriment.  It  would  be  absurd,  he 
said,  if  he  were  to  point  out  to  them  all 
the  valuable'  services  that  the  Society  had 
rendered  to  this  country  and  Johannesburg, 
from  the  days  when  it  contributed  so  much 
to  the  development  and  perfecting  of  the 
cyanide  process,  to  the  more  l'ecent  times 
when  its  discussions,  contributed  so  much 
to  getting  over  the  difficulties  entailed  upon 
them  by  the  recent  war.  He  supposed  that 
he  was  right  in  talking  about  the  "  recent 
war, "  for  he  had  not  been  able  to  gather 
from  the  newspapers  as  to  whom  they  were 
now  at  peace  with.  (Laughter.)  Perhaps 
it  would  tend  more  to'  illustrate  the  catholic, 
scope  of  the  Society  if  he  were  to  take  a 
dip  into  the  future  and  call  their  attention 
to-  the  fact  that  very  shortly  the  Society 
was  going  to  listen  to  a  paper  by  Mr.  Samuel 
Evans  on  the  subject  of  the  problem  of  fche 
exchanges.  He  did  not  know  whether  in 
dealing  with  that  subject  Mr.  Evans  would 
be  speaking  as  a  chemist  or  a  metallurgist 
or  a  miner.  (Laughter.)  And  then  he  (Mr. 
Buckle)  was  asked  to  propose  also 
"'  Industries."  Well,  he  was  not  quite  clear 
what  that  precisely  meant.  He  knew  about 
one  industry  in  this  town  that  they  com- 
monly spoke  of  as  "  the  '*  industry,  but 
what  the  other  industries  were  that  he  was 
requested  to  talk  upon  he  was  not  quite 
clear.  But  in  order  that  he  might  learn 
Something    about     it    he    had    been    carefully 

studying  the  coat-of-arms  of  the  Society. 
and  he  was  glad  to  see  that  that  properly 
recognised  the  supreme  importance  of  the 
mining  industry.  Having  entertained  the 
company  upon  what  he  described  a-  his 
"  frivolities  "  in  his  comments  upon  fche 
coat-of-arms,  Mr.  Buckle  said  it  was 
universally  admitted  that  every  kind  «  I 
modern  industry  depended  on  science  for  it  ■ 
support  and  increase  and  progress,  and  no 
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kind  of  industry  could  do  without  the 
mce  oi  science,  as  typified  by  the 
chemist,  the  metallurgist,  and  the  miner. 
I  Applause.)  He  coupled  with  the  toast  the 
name  of  the   President . 

The  Chairman  on  rising   to  respond   was 
ted  with  applause.     He  said : 

II.  had  to  thank  them  for  the  manner  in 
which  they  had  received  this  toast,  which 
had  i  ippreciativerj  proposed  by  Mr. 

Buckle.  It  was  peculiarly  fitting  that  the 
President  of  the  Chamber  ol  Mines  should 
pro]  d  it  in  view  of  the  generous 
financial  support  which  the  Chamber  ha 
recently  given  to  the  Associated  Scientific 
an<]  Technical  Societies  of  South  Africa  in 
connection  with  the  scheme  for  joint- 
bousing,  and  so  enabled  them  to  obtain  a 
He  was  sure  that  the  vain.'  of  the 
work  of  the  various  Societies  t<>  the  com- 
munity, comprehensive  as  it  had  been  in  the 
past .  would  be  greatly  enhanced  in  the 
future,  under  the  new  ausp 

Many  of  the  usual  activities  of  his  Society 
,\  temporarily  during  the  war,  but  were 
now  gradually  being  resumed.  One  of  the 
most  notable  was  the  Annual  Dinner,  which 
was  being  held  that  night  after  a  lap 
six  years.  The  events  ol  that  period  were 
still  uppermost  in  their  minds,  and  they 
could  nol  even  i  n  an  occasion  like 

that,  those  -  f  their  members  and  associates 
who  had  given  their  lives  on  the  field  ol 
halt 

The  Animal  Dinner  was  a  function  which 
enabled  them  to  descend  from  the  pedestal 
<.n  which  they  had  been  placed  by  their  lay 
brethren,  and  afforded  them  an  opportunity 
of  expressing  their  high  opinion  of  the 
importance  of  the  Society  "s  work  to  the  wel- 
fare of  the  bodj  politic  He  mighl  say  that 
they  expected  this  flattery,  and  would  be 
disappointed  it"  it  were  omitted.  But.  joking 
apart,  they  desired  thai  their  guests  would 
gel  to  know  and  understand  better  their 
aims  and  objects,  and  the  acquaintanceship 
thus  formed  would  develop  into  a  firm  and 
enduring  friendship:  for  there  could  be  no 
doubt  that  they  could  mutually  benefit  by 
Buch  a  friendship  which  enabled  them  t> 
appreciate  and  b<  In  sympathy  with 
her's  ideals. 

Hi       x  '  "  .    and    hi'    -aid    it     wil  ' 

fear  of  contradiction  from  any  friend*  pre- 
sent, the  premier  Scientific  Society  of  South 
Africa,  for  it  wafl  started  before  the  others 
were    thought    of       l  \ll     IV  were 


entitled    to    make    this    claim  !j      Founded 
some  26  years  ago,   it   had  steadily   got 
disseminating  knowledge  in  connects  n  with 
the   subjects  embraced   within    its   threefold 
title.     As  might  be  expected,  it-  ./..:, nhtl  nf 
■  edings     traced     the     history     of     the 
development    of    the     great      gold    industry 
represented  hy  the  proposer  of  tin 
industry   which   had   yielded,   and   conl  I 
to    yield,    both    directly    and    indirectly,    the 
major     proportion    of    the     revenue    of    the 
Union.      The    Proceedings    also   showed   tin* 
gradual  development  of  many  of  the  indus- 
tries which  were  perceptibly  helping  to  build 
up   South    Africa   into  a   great    and    self 
tained  nation.     The  future  which  lay  before 
the  Society  was  encouraging,   and   the  work 
to  he  don.'  no  less  important  than  that  which 
had   been  done. 

From    small    beginnings,    the    indust 
other    than    the    mineral    industries    within 
the    Union,    had    gradually    expanded    until 
now  the  gross   value  of  the  factory  pr< 
tion   was  equal   to,   if  not   greater  than,  the 
value  of  the  mineral  production.     The  future 
would  certainh  st?e  large  industrial  develop 
ments    especially    if   attention    was   dii 
towards  the  effective  utilisation  of  the 
natural  resources  of  the  country.    Assistan 
in  this   respect    must    be   sought,   to  a 
great  extent,  from  the  Government.     II 
however,    a     very    difficult    and    apparentlj 
impossible   matter  to   get   the  controlli 
their  destinies  (w  Ik  .  by  the  way,  were, 
result    of  their  recent    efforts   at    the   poll,  I 
very  heterogenous  collection,  to  i —  eye  t" 
eye  with  them  in  this  connection  in  view  it 
the  obsession  which  apparently  prevailed  in 
all   political  circles  of  the  absolute   neci 
of    doing    nothing      which     might    end 
one's  seat   at   the  next  electii  n  (even  to  the 
ext    nt  of  failing  to  support  one's*  >wn  amend- 
ment  in  the   I  lou-  i'et,  he  beli 
the  very  soundness  of  the  arguments  which 
supported  this  need  i,  r  assistance  in  tl 
must     prevail        One    of    their    Captaii 
Industry,   he  referred  to  Sir  Lionel   Phillips, 
a    vei                  friend     of     the     Society,    said 
recently    in     addressing    an    assemblagi 
agriculturists,    "  South    Africa    wants    more 
work    and    le-.,    politics,"    and    they    all.    he 
they    politicians   or   otherwise    (nnd    to-night 
they    were    mostly    otherwise)    realised    the 
trut h  of  that  statement . 

The  rpiestion  arose,  In  what  respect  could 
the   ( Government    render  assisl 
desirous    of    promoting    industries?      There 
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were   several  answers  to  that   question,   but 

he  considered  that  the  greatest  benefit 
would  result  by  the  establishment  of  a 
Chemical  Research  Bureau.  Chemistry,  it 
was    unnecessary    to    point"  out    in    these 

enlightened  days,  was  inextricably  bound  up 
in  all  industrial  and  other  enterprises. 
(That  statement  could  not  be  denied,  how- 
ever much  it  might  be  deplored  by  the 
votaries  of  other  sciences.)  The  problem  of 
the  successful  utilisation  of  the  natural 
resources  of  the  Union  was  one  which  must 
inevitably  fall  within  the  purview  of  the 
research  chemist.  By  Chemistry,  he  did 
not  mean  that  clap -trap  article  which  they 
occasionally  found  in  the  columns  of  their 
local  press.  One  effusion  in  particular  which 
he  remembered  suggested  the  use  of  old 
tailing  dumps  as  a  fertilizer.  The  sugges- 
tion of  a  research  bureau  was  by  no  means 
original  as  it  has  been  urged  by  Scientific 
Societies,  the  Tress  and  elsewhere  in  season 
or  out  of  season  for  many  years,  but,  so  far, 
without  success.  Research  was  necessary  in 
order  that  the  discoveries  of  pure  Science 
to-day  might  become  applied  Science  to- 
morrow. It  was  one  of  the  most  profitable 
investments  which  any  Government  could 
make,  not  only  for  posterity  but  for  present 
times  as  had  been  proved  by  other,  should 
he  say,   more  enlightened  Administrations. 

Lord  Leverhulme,  a  recent  distinguished 
visitor,  emphasised  South  Africa's  industrial 
possibilities  to  an  interviewer,  he  believed 
his  large  enterprises  here  would  soon  be 
considerably  extended,  thereby  showing  his 
faith  in  this  country. 

Research,  however,  only  pointed  the  way, 
and  something  further  was  required. 
Capital  and  Labour  were  two  additional 
ntials  and  were  inter-dependent  and  no 
amount  of  glib  oratory  could  divide  them. 
Nor  could  the  nationalisation,  nor  munici- 
palisation,  nor  socialisation  of  industries 
Separate  them,  and  any  attempt  in  that 
direction  would  only  result  in  complete 
paralysation.  It  was  not  the  duty  of  the 
State  to  gamble  with  the  people's  money, 
and,  therefore,  industries  could  only  be 
developed  and  expanded  by  the  capitalist, 
and  if  his  reward  was  not  commensurate 
with  the  risk,  advance  could  not  be 
expected. 

To-day  the  profits  resulting  from  indus- 
trial enterprises  might  be  on  a  smaller  scale 
than  had  been  obtained  in  the  past.  To 
expect   employers  of  labour  to  keep   works 


running  altogether  for  the  sake  of  the 
workers  was  silly.  Higher  wages,  combined 
with  shorter  hours  and  decreased  production 
would  inevitably  result  in  chaos.  Labour 
was  apparently  getting  beyond  its  leaders' 
control.  The  spectacle  l:\  labour  leaders, 
appealing  to  their  followers  to  adhere  to  the 
procedure,  which  after  much  consideration 
had  been  mutually  agreed  upon  by  employer 
and  labour's  representatives  for  the  settle- 
ment of  matters  in  dispute,  would  be 
amusing  if  it  were  not  pitiful.  On  the 
flimsiest  of  pretexts,  as  they  knew,  a  strike 
at  any  moment  might  be  called,  when  the 
difference  could  be  settled  by  a  few  minutes' 
reasonable  discussion.  Labour  to-day 
appeared  to  be  like  a  spoiled  child;  in  that 
the  more  it  got  the  more  it  wanted,  and 
it  never  ceased  to  ask  for  more  and  still 
more.  In  fact,  there  was  no  limit  to  its 
demands.  It  battened  on  agitation  and 
seemed  to  grow  in  arrogance  as  it  went  on 
distending  on  its  spoils,  apparently  in  its 
greed  forgetting  that  there  was  a  bursting 
point. 

He  felt  that  there  must  be  more  stability 
with  regard  to  labour,  before  permanent  and 
new  industries  could  be  established.  While 
he,  for  one,  did  not  grudge  labour  a  "  fair 
deal  "  and  better  conditions  than  had  been 
its  lot  in  the  past,  he  thought  that  there 
should  be  some  consideration  shown  towards 
the  other  fellow,  and  by  the  evidences  of 
recent  days,  this  consideration  was  either 
entirely  lacking  or  un  thought  of.  The 
necessity  of  organisation  if  one  was  to 
obtain  an  improvement  or  amelioration  in 
the  conditions  of  employment  had  been 
brought  home  very  forcibly  to  those  who 
were    not     ranked    among    the     employers 

during  the  past  few  years. 

The  manual  worker  had  obtained  great 
success  by  organisation.  His  example  had 
been  followed  by  men  engaged  in  those 
occupations  which  may  be  classed  as  on  the 
border  line  of  professions. 

As  a  consequence,  the  professional  man 
had  realised  the  necessity  for  adopting  the 
same  procedure  in  an  endeavour  to  improve 
his  status  and  financial  condition.  Unfor- 
tunately the  professional  man's  feelings 
would  not  in  all  cases  allow  him  to  use  the 
weapon  of  the  artisan.  When  his  appeal 
to  the  employer's  reason  and  sense  of  justice 
had  failed,  he  did  not  withhold  his  labour. 
.Many  employers  who  apparently  were  only 
too    willing    to    grant    tin;    artisan    his    many 
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demands,  frequently  unreasonable,  ■■ 
unhesitatingly  refuse  to  granl  even  ;i  p 
of  the  reasonable  requests  of  professional 
They  knew  it  was  highly  improbable 
thai  steps  would  be  taken  to  compel  1 1 1 « - 
employer  to  meel  them.  Such  employers 
only  recognised  the  sledge  hammer  method. 
Hi  would  suggest  thai  employers  give 
serious  consideration  to  the  position  of  those 
technical  employe*  ■    brain  was  their 

■  themselves  foi  t  heir  i 
bad  cosl   money,  time  and  labour.     Was  it 
fair  that  they  should  receive  less  pay  than 
illed     labourei  skilled    ones    who 

earned  while  they  were  learning? 

He  was  Bure  that  those  who  would  control 

of  the   Society   in   the   future 

would    maintain    the    bigb    traditions    of    the 

Mr.    Patrick    I  >uncan    prop<  sed    the   I 

3   uth    Africa."      He    though!    it 

fitting,    he   said,    that    the   toasl    should    be 

ithering   of  this   kind,    and 

that    something    should     be    said    from   the 

point    of   view   of   South    Africa    as    to    what 

pad    been   done    for    South     Africa    by   the 

industry    with   which   the   Society    was  con- 

fced      If  they  wen-  not  aware  of  the  facl . 

he  mighl  tell  them  that  il   had  not  always 

ed       He    »  metimes    thi 
that   the  mining  industry   in   South    Africa, 
like  many   individuals  in  the  world,   would 
never  re<  eive  it-  due   meed  of  approb 
until  it  was  dead,     i  Laughter.  |     Then  per- 
haps, if  not  I  ime  recognit  ion  would 
what    had    been    done    for 
South    \frica   by   the  mining    industry.      It 
had   for  mam   years,   under  many  adminis- 
flags,   perf<  rmed   the 
humble,  unostentatious,  but   useful  occupa- 
ying.     (  Laughter.  I    Whatever  had 
I  in  South 
Africa,  the  mining  industry  had  paid      Eta 
1  function      He  had  heard 
I  m  that   august   place,  the   II 
mblj .    which    he    used    to    frequent 
litei  I     thai    l'ro\  idence    had    i  xpresslj 
put  ii   i  here  for  t  he  purpi  ■  ;    ■.  ing,  hut 
I  speaking.     He  had  heard  it  said,  by 
minent  South    African,  whose  name  he 
should  not  divulge,  when  the  question  was 

I  i  if  a  I  fniversity  in  Johai 
bure,  that  it  was  unheard  of  that  Johannes- 

should        fit  •  Hi 

thai    Johannesburg   waa    pul    there    by   the 
Almighty   •  _'old  out  of  the  groui 

provide  I miversities  elsew  here.      Laughter.  - 
Well,  whatever  people  might  think  or 


Jr.  Duncan)  was  quite  sure  that  it  nut 
before,  at  any  rate  alter  the  death  of  the 
industry,  whenever  that  should  come,  the 
people  would  recognise  what  had  been  d 
by  that  industtn  in  building  up  South 
Africa,  not  .  nly  financially,   but   in  bringing 

intry  men  who  had  devot< 
energies?  and  abilities  and  scientific  aequ 
ments  not    merely   to   the   tasks   put 
them  by  the  mining  industry,  but  to  mal. 
the    path    smooth    for  other   industries,    | 
haps   ot    a    more    permanent    nature,    which 
would    flourish    after  the    last    ounce 
had    been   extracted    from    the  soil  of   South 
Africa.      He   did    not    know   if   it    wen-   true 
I  by  Mr.   Buckle,  that  they  were 
all    going   to   take   t(.   agriculture    when   the 
mining  industry  no  1<  ngcr  afforded  so 
their  energies,  but   he  sincerely  trusted  that 
it    would    be   so,    foi    there   was   much   yet    to 
be  done  in  the  exploitation  i  f  their  agricul- 
tural  resources.      He   had   beer,   trying  to  be 
a   farmer  for  some  years  past,   and  he  " 
prepared  to  sell  his  holdings — ( laugh! 
a  reasonabh    figure,  to  some  scientific  ex) 
who     would     succeed     in     pr<  ducing     n 
mealies  t<  •  I  he  square  inch  than  he  h 
able  t<  .     (Laughter.)     Well,   it   was  no  use 
shutting   their  •  fact  thai    South 

Africa  from  an  economic  point  of  view  v 
passing   through     a    difficult     phasi     at    the 
present  time.     They  were  in  a  way  el 

ar;  they  were  getting  on  to  another  ba 
of  production  perhaps.  Many  of  the  mil 
that  had  st<  d  them  in  greal  sti  ad  in  I 
past  w  •  i .   gi  line  out  nee  or  1  hreat 

ing  to  do  so,  an  I  it  seemed  to  him  to  be  in 
the   int  the   whole  community   t  • 

that  change  nl  dd  be  effected  with 

as      few      bumps      us      pi  ssibli  It 

an     operation      that     could     not      i 
through    quite    painlessly.       It     was    likely 

to    involve      B      g<  od      deal      i  >f    trouble,     and 

unemplo}  ment    and     loss    of  and 

dislocation,   but    he   thought    that    they   had 

look       Oil        it  in       the     View 

individual    companies.      They    had    got 
e<  insider  t  hut  i  he  closing  dow  n  of  1  h 
was  n<  t  a  matter  i  hat   mere) 
sharehold  mini  -.  i  i   merely  the 

empli  yees    in    them.       It     .\  as    a    mat 
national    importance,    and    -roulu    hi 
in  hand  as  such.     It  w  as  U    the  intci 
eryone   whether  the\    were   actually   hei 
nl\    c  nnected    w  ith    South    Al 
by     financial     inten  sts,     to     see     that     this 
•    which  must  >m<    day, 

was    brought    about    with   the    I-      I  ~ ihle> 
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amount   of   individual   suffering    and   disloca- 

t:i  n,    and     the     least     possible     amounl    of 
unemployment;  and  all  .if  them,  politicians 
like     himself,     mint'     owners,     and     mine 
workers,  had  got  to  lay  their  heads  together 
to  see  that  this  problem  was  tackled   from 
'        point   of   view   of  the  community,   and 
not  fro-m  the  view  of  any  section  of  the  com- 
munity  at    all.      (Hear,    hear.)      And    it    that 
was  dune  and  the  problem  was  tackled  with 
the  fullest  regard  to  the  interests  of  all  those 
concerned,  and  "specially  of  the  community 
as     a    whole,     he    thought     that    they    had 
enough  public  spirit  and  ability  to  see  that 
the     difficult     points — the     bumping     so    to 
speak — were  got  over  with  the  least  possible 
amount   of   public    trouble    and    discontent. 
(Hear,    hear.)      South    Africa    was    a    won- 
derful place,  and  its  affairs  had  always  been 
interesting.      There    was    always    something 
new — and  by  inference,  something  unplea- 
sant,    coming    out    of    Africa,      Whatever 
qualities  or  disqualifies  they  had,  and  how- 
ever  they    might    be    described,    they    were 
never  dull.      And  at  the  present  time  they 
were   not     alone     in    having    something   to 
excite  their  interest  and  demand  their  atten- 
tion.    All  over  the  world  there  was  a  great 
deal  of  unrest  and  trouble — the  overthrowing 
of  old  ideas,   and   a   painful   attempt  to  put 
something  new   in   their   place.     The   effort 
was   to   get   a     better    state   of  things,   and 
therefore    he    thought    they    should   not    be 
too    much     afraid    when    they    found    that 
things    were    a    little    more    unsettled    than 
they   thought   they   were   going  to   be,   and 
when    they     found     that    the    old    bases  of 
authority    were    being  overthrown   or  disre- 
garded.    That,  he  thought,  was  a  necessary 
consequence  of  the  time  that  they  lived  in. 
People  were  not  now  prepared  to  accept  the 
authority  that  they  were  prepared  to  accept 
some  time  ago.     People  who  were  prepared 
to  work   under  the  direction  of  others  and 
to   ask   no  questions   and   take   their  wage, 
adequate  or  inadequate,  were  no  longer  pre- 
pared to  do  so,   and   they   wanted  to  have 
some   say   in   the  conditions  of  the  industry 
in  which  they  worked,  and  they  were  going 
to  have  it.     And  if  of  course  in  thai  process 
Borne  of  their  old  ideas  were  upset  and  they 
were  subjected  to  some  annoyance — having 
to  walk  home  when  they  thought  they  were 
going  to  find  a  comfortable  Municipal  motor 
car   to    carry    them — they    must    not    regard 
that   as   if   the   end   of  the   world    had    come. 
(Laughter.)     All  these  things  took  time  and 


tiouble.  People  bad  got  to  learn  the  limits 
of  their  power,  and  had  to  learn  that 
although  the  old  authorities  had  been  over 
thrown,  no  business,  no  industry,  no  com 
munity,  no  State  could  exist  without  some 
form  of  subordination  and  some  form  of 
control  and  discipline.  (Hear,  hear.)  Even 
Mr.  Lenin  had  learned  that  lesson,  and 
although  it  had  been  an  expensive  one  to 
his  countrymen  he  had  learned  it,  and  what- 
ever this  new  world  they  were  all  moving 
to  was  going  lo  he,  and  whatever  shape  it 
was  going  to  take,   they  must    he   prepared 

l;.  put  up  with  seme  of  tlie  t  eel  h  ing  -pains 
of  the  infant  state  through  which  they  were 
new  passing.  They  must  be  pr«  pared  to  give 
and  take  and  look  at  questions  from  the 
point  of  view  of  the  community,  and  thai 
lie  hoped  they  would  do.  It  seemed  to  mm 
that  they  in  Smith  Africa  had  had  a  useful 
experience  in  that  respect.  They  had  ;een 
in  Johannesburg  and  in  the  mining  industry 
a  very  great  change  within  the  last  six  or 
seven  years.  They  had  seen  men  who  were 
employed  in  that  industry  taking  a  share 
the  responsibility  which  they  never  had 
before,  and  on  the  whole  taking  it  well.  EIo 
did  not  say  that  there  were  not  exceptions 
to  that  rule,  as  there  were  exceptions  to 
every  rule.  All  of  them  who  found  new 
power  put  into  their  hands  were  inclined  to 
use  it  rashly  and  not  too  wisely,  but  the 
only  way  by  which  people  could  learn  was 
by  responsibility.  They  would  never  teach 
people  by  preaching  at  them  or  fight- 
ing them,  but  by  giving  them  a  share  of  the 
responsibility  as  members  of  the  community 
to  which  all  ot  them  belonged.  (Hear, 
hear.)  They  had  been  told  that  one  of  the 
cui'ses  of  South  Africa  was  too  much 
politics.  He  himself  was  an  old  politician, 
who  at  that  moment  was  suffering  from  a 
lock-out— (laughter) — and  therefore  it  might 
be  thought  that  he  was  biased  in  thinking 
that  there  was  some  truth  in  the  saying.  It 
was  not  perhaps  that  they  had  too  much 
politics,  but  that  they  applied  them  to  too 
many  different  things.  Sometimes  1  i  * 
wrong  people  were  elected.  'Unit  mighi  be 
so,  and  they  could  onlj  bope  that  the  people 
would  learn  wisdom  in  time.  (Laughter) 
For  they  only  learned  bv  their  mistakes. 
It  seemed  to  him  that  the  one  cure  for  this 
so-called  curse  of  polities  was  that  they 
should  have  more  decentralisation  in  their 
government.  They  should  not  all  look  to 
Parliament  for  every  little  thing  that  they 
wanted  done.     Thev  should  trv  to  get  some 
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real   system  of  local   government   in  South 
Africa — which  at  present  they  bad  only  go1 
tin-  beginnings  of— that  would  deal  with  the 
number  of  problems  thai  I  the 

daily  life  of  the  people,  without  to  this 

burdened  body  which  sat  at  Capetown 
—overburdened  not  merely  1>,\  the  amount 
nf  work  that  it  ha<l  to  do,  but  by  the  facl 
that    it    had   b  late    itself  to  the 

strategy  or  tactics  of  the  various  Parti" 
which  it  was  comp — d.  \l<  did  nol  think 
that  even  the  introduction  of  the  "  buzzer," 
which  was  expected  to  work  miracles  in  the 
il  •  •  ;  Assembly,  was  going  to  tit  Parlia- 
ment to  discharge  all  the  duties  which  the 
people  of  South  Africa  at  present  expected 
of  it.  therefore  they  ought  to  encourage  a 
•   m    of    decentralised  ment     by 

which   the   social    problems,   of  which   the) 
bad    many,    could    be    dealt    with    without 
subjecting  them  to  the  delays  and  post] 
ments  and  the  useless  conflicts  of  the  Partj 
Bpirit,     (Applause.)    There  was  a  verj  large 
number  of   questions    lying    a1    then-  d 
winch  ought  to  be  dealt  with.    Questions  i  I 
indigence,    the   housing   of  the   people,   the 
bildren,     urn  mployment — all, 
these    things    they   should    be   able   to  deal 
with    without    introducing    the    Party   spirit 
which  immediately  arose  when  they  went  t 
Parliament       Ee   did    nol    say    that    Part) 

Spirit     Was    B    had    thine.    ,,r    that     they    could 

do  without  it,  but   they  ■•■  uld  I  »ve   Parlia- 
ment    to    deal      more    than    they    did    now 

with  the  large  questions  of  national  policj 
list    for   themselves    they    tackled    the 
ems   which    immediately    affected  thi- 
ol' the  people  in  the  districts  to  which 
they    belonged.      1 1  tear,  v     com- 

munity   COUld    live    healthily    and    well    when 
were    neglected   as   thej    were 
neglected  to-day.      \nd  thej   could  only  be 
attended    to   by    relieving    Parliament    of  a 

worl,     that     today    it     was 

Another  thine    for  South 

Africa  t"  consider  w  as  u  hat  t  bej  w 

to  do  m  that  community  of  nations  to  which 

.mt  a-  members  of  the 

h   Empin       The  war  had  brought  the 

members  of  the  Empire  together,  and  kepi 

them    together  bj    ties   stronger   than   ever 

in   that    th(  Be 
which    wi  re    forgi  d    l.\    the    i. 
of  the  war,  should  not  be  allowed  to  rust  in 
times  -  f  [••  ao  .    f<  r  he   believed   that    they 
were  capable  •  t  d<  inj  I   work  foi   I 

world.      He  believed   thai    we  as  ;i   nation, 
•  her  with  the  othi  a  which  made 


up  the  Empire,  could  exert  that  foi 
counsels  of  the  world  which  would  maki 

tor    reasonable     dealing  the 

advancement   of  the   interests  of  humanity 
in  a  way  thej    never  could  exercise  it   I 
did  not  belong  to  that  set  of  nation-      h 
hear.)    They  a-  a  nation  had  been  advai 
to   a    Btage   which   never  before   was   n 
nised.     They  were  a  member  of  the  League 
ot  Nations,  ami  he  did  not  believe  that  any 
of  them,  not   even  their  riders,   undersl 
what  were  the  obligate  ns  that  that  entailed 

OT    how     they    were    to    he    carried    out. 

he    did    think    that    it    was    a    task    for    their 

Statesmen  to  say  how  those  ties  should  be 
kept  alive,  not  bo  a-  ;•■  interfere  with  their 

i    in    as    a    South    African    nation,    bul    to 

enable  them  to  work  together  in  that  com- 
munity and  help  towards  the  task  "f  pi 
and  reconcilement,  which  was  th 
thine     before     civilised     mankind     to-day. 
Civilised    mankind    was   to-. lay   faced    with    a 
task   that   it   never  had   before,      it    was  t<> 
build    up,    out    of  the    wrecks   of   a    war 
had  destroyed  almost  everything  that   went 

ike    up    European   en  ilisatii  n 
Africa,  as  a  young  nation,  should  he  i 

to  have  a,  pari    in   that,   and   it  should   he  the 

ta&k     -    f     il>     State-Ill.  'II     to    see     III     whal 
they    could     use    the    ti.s    that     the    war 

cn  .Me, I  to  make  that  task  a  Bueci  bs      Hear, 
hear.)      Now.    what    they    wanted    in    S 
Africa   to  carry  <>ut   these   various  things 

the  greater  cultivation  of  what  he  might  call 
the  Soul  h   African  spirit  --  t 
hel<  i,  Mar  seel  i<  'ii  <  »r  r 

da--,  and  •  ber  that  they  were 

South  Africans.  They  had  differenc 
every  kind,  and  these  differences  would  he 
wide  and  strong,  possibly  even  ti.rce.  but 
let  them  always  remember  that  behind  them 
a  unity  that  thc\  -1,  uld  m  t  disturb, 
and  that  behind  them  remained  the 
that    th.  \    belonged    t<>  this   young    nation, 

and    it    w  a-   their   lil-t    dut  \     I  I  ii.it    these 

diffen  ild  not  1       arried  bo  far 

interfere     with     their    doing     their     hit 
building  up  thai  nation       Hear,  hear      That 
feeling    ol     sentiment     and     that     spii  I 

nality  had  made  greal  advances  in  the 

'      and     it     was    to    the 

strengthening  of  thai  feeling  of  nationality 
that  they  must  look  in  the  future  f<  r  the 
advancement  of  South  Africa.  It  gave  him 
great  pleasure  in  prop. .sine  the  toast  to 
accompany  it  with  the  name  <,f  Prof 
neyr,  who  bore  a  name  that  ah 
bIh  ne  in   the  !n-t<  iv  .  i   S-  nth    Africa,   and 
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which  had  done  great  things  for  this 
•country,  and  he  was  perfectly  sure  that  it 
had  not  yet  seen  the  last  of  its  services  to 
South   Africa,   but  that    Professor   Bofmeyr 

was  going  to  add  to  the  lustre  it  already 
hore.  (Cheers.)  He  thought  that  they  were 
fortunate   in   having    Professoi    BEofmeyr   at 

the  head  of  their  University.  He  called 
it  so  for  want  of  a  better  name,  though  lie 
understood  that  the  powers  thai  were  were 
not  even  prepared  to  grant  an  approach  to 
that  title.  He  could  not  imagine  anything 
that  would  confer  a  greater  benefit  on  the 
Rand  than  the  development  of  its  educa- 
tional institutions  towards  Cniversity  status. 
There  could  be  no  greater  sign  or  cause  of 
permanence  in  this  population,  or  anything 
that  wrould  more  show  the  capacity  of  this 
population  for  something  more  than  mare 
financial  enterprise — than  the  development 
of  a  University  here,  worthy  of  the  place 
and  what  it  had  done  for  South  Africa.  In 
pushing  this  University  here  they  need  not 
grudge  any  success  that  might  be  attained 
by  similar  institutions  in  the  country.  That 
was  not  the  spirit  in  which  those  who  were 
promoting  it  were  working,  but  the  best 
token  they  could  give  to  the  value  of  the 
University  in  Johannesburg  was  by  putting 
their  own  shoulders  to  the  wheel. 
(Applause.) 

Professor  J.  H.  Hofmeyr,  in  responding, 
expressed  his  gratitude  to  the  Deputy- 
Mayor  for  having  very  kindly  arranged  that 
the  trams  should  not  run  for  that  evening 
at  least — (laughter) — for  it  enabled  the  com- 
pany to  hold  their  meeting  in  comparative 
quietness.  All  those  whose  misfortune  it 
had  ever  been  to  speak  from  that  table  had 
always  looked  forward  with  dread  to  having 
to  speak  before  a  censorious  audience  in 
front  and  a  succession  of  noisy  trams 
behind.  (Laughter.)  They  owed  it  to  the 
Deputy-Mayor  that  for  once  they  might 
have  peace.  He  had  accepted  with  a 
deal  of  hesitation  the  invitation  to  respond 
to  the  toast,  as  he  had  felt  that  it  was  far 
too  important  for  him  to  do  adequate  justice 
to  it,  and  that  it  was  particularly  difficult 
for  one  in  his  position  to  speak  to  a  U  ast 
of  that  kind.  It  happened  to  be.  that  the 
toast  had  become  consecrated  to  politicians 
or  would-be  politicians.  Mr.  Duncan  had 
behind  him  a  distinguished  political  career. 
They  hoped  that  it  would  not  be  long  before 
he  again  frequented  the  House  of  Assembly. 
But  he  (the  speaker)  had  neither  a  political 


career  behind  nor  in  front  of  him,  and 
naturally  he  trembled.  He  was  one  of 
those  who  were  not  supposed  to  have  any 
political  views— not  even  on  matters  of 
Municipal  politics.  If  he  were  that  evening 
to  indicate  disapproval  of  the  strikers,  he 
supposed  that  there  would  be  a  danger  that' 
the  University  grant  would  be  cut  off  by 
the  Board  of  Control,  which  would  shortly 
supersede  the  Town  Council.  (Laughter.) 
At  the  same  time  he  much  appreciated  the 
honour  they  had  done  him  in  asking  him  to 
reply  to  the  toast,  and  he  was  particularly 
glad  that  he  could  speak  to  it  as  one  of  the 
older  branch  of  the  South  African  nation, 
and  in  doing  so  indicate  appreciation  of  the 
way  in  which  Mr.  Duncan — a  representative 
of  the  other  branch — had  spoken  to  it.  He 
thought  he  might  say  without  fear  of  con- 
tradiction that  all  sections  of  the  Dutch- 
speaking  population  had  come  to  look  on 
Mr.  Duncan  as  one  of  their  best  friends,  as 
one  who1  most  fully  appreciated  the  senti- 
ments of  the  Dutch-speaking  population, 
and  one  who  took  the  most  liberal  and 
broad-minded  view  of  their  desires  and 
aspirations.  And  he  was  particularly 
pleased  that  he  was  able  to  reply  to  the 
toast  which  had  been  so  eloquently  and  ably 
proposed  by  him.  He  was  glad,  too,  to 
notice  the  way  in  which  the  toast  had  been 
put  forward.  Not  many  years  ago  the  toast 
would  have  figured  on  the  toast  list  as, 
"The  Land  We  Live  In."  That  was  all 
changed  now,  and  they  were  thankful  to 
see  it.  (Hear,  hear.)  It  was  one  of  the 
small  signs  of  the  really  great  change  that 
had  come  over  South  Africa  within  the  last 
few  years — the  change  in  sentiment  towards 
South  Africa  of  the  English-speaking  section 
of  the  population,  and  he,  as  representing 
the  Dutch-speaking  section  welcomed  that 
change.  (Hear,  hear.)  Now  he  was  going 
to  venture  to  indicate  some  points  which  to 
his  mind  were  necessary  with  a  view  to  the 
attainment  (if  the  prosperity  which  they 
wished  this  country  of  theii  adoption  or 
their  birth.  The  President  had  already 
referred  to  I  be  necessity  of  more  worls  and 
less  polit ics,  ami  Mr.  I  tiuiean  had  referi ed 
to  the  necessity  of  less  politics,  or  rather 
different  form  of  polities.  lie  would 
like  to  endorse  what  both  of  them  had 
said.  He  diil  feel  that  one  of  their  greatest 
needs  on  the  political  side  at  the  present 
moment  was  that,  of  devolution — of  putting 
more  responsibility  on  their  local  bodies, 
and  of  creating  more  local  bodies,  especially 
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in  the  Northern  Provinces,  and  in  thai  way 
ed  icating  u]»  the  country  population  in  par- 
ticular  to   their   political    duties,    prn 
and    resp<  osibilil  ies.       1 1      thought    that    it 

•  ie  weakn  I  their  s; 

al   presenl    thai     in     the    country    disti 

■nl.-iily    oi     the     Transvaal    and 

.   the   people  did  nol   yel    fully  under- 

i    w  hal    i  heir   political    pri\  il<  ■_ 
They  still  clung  to  the  old  traditions,  T 

rnmenl   oi   u    President   drinking  c 
and   smoking    liis    pipe    on   the   stoep — the 
■  i nmenl   of  the  <  l«l  days,  and 
thc\    still    lo«  body  —the    Prime 

Minister  now,  instead  of  a  President — to 
satisfy  their  wants.  Well  <>i  course  things 
had  changed,  and  the  people  of  this  country 
must  learn  thai  thej  could  not  gel  every- 
thing from  the  top  thai  they  musl  under- 
take m<  re  resp<  nsibility  on  their  ovt  n 
account,  and  in  the  way  thai  Mr.  Duncan 
had    indicated     thai     aim     would     to    some 

t    be  attained.     On  the  other  hand  of 

work    was   wanted.      He    Bup- 

vas    no   feature  oi    the    Prime 

Ministei      p  ilicj  t  hal  had  won  more  genet  al 

commendation    than    his    insistence   on    the 

need  i  f  our  buckling  to  wil  h  a  view  to  I  he 

trial  and  ec<  n<  mic  developmenl  of  this 
country.       Nol      lonp      ago     he    i  IV.  : 
Hofmeyi     waa   saying  to  one  of   his  neigh- 
thai  i  ne  «  t  «.in  greal  problems  to-daj 
the     cl  i      from     mining     t 

industry.  Mr.  Buckle  would  Baj  thai  he 
did   □  I   mining  as  an   industry,  bul 

hh  meaning  would  be  clear  bo  fch<  m.      The 

of  the  almosl  complete  dependenci 
of  the  country  on  mining  were  passing 
away.  They  had  to  replace  it .  and  hud  to 
pursue  with  vigour  bhe  policj  of  industrial 
and  ec<  in  mic  developmenl .  Mighl  he 
■  31  a  second  poinl .  and  thai  was  that 
they  should  have  and  more 

of  the  future  I  '  I  their  troubles  in  this 
country  and  he  said  it  ad\  isedlj  was  thai 
they  had  too  much  of  the  past,  too  much  of 
tl»<  difficulties  of  the  past,  and  too  much  of 
the  differences  and  causes  of  grievance  in 
the  pasl .  ( )n  both  sides  1 1 1 < •  \  dwelled  boo 
much  on  things  thai  had  better  be  forgotten 
bhem  mighl  perhaps  remember  o 
statement  -  f  Sir  II  I  •  •  •   when  he 

said  thai  the  histon  of  Ireland  waa  aome- 
thini  i  member     for  fn  land 

W  ell,  the  hisl  frica, 

eat  part  of  il  I  hing  for  both 

the    Rnglish   and   Dutch  of  this  counti 

I       i  Hear,  hi  ■.  ere  pai 


it  that  they  mighl  remember.  There  were 
traditions,  and  they  had  great  achieve- 
ments oi  which  they  might  well  be  proud, 
!>nt  there  was  much  that  was  h.-st  buried 
livion.  [f  they  would  pardi  n  him  he 
would  bell  a   littli  •■  Inch   he  th<   ight 

mighl     illustrate     his    point.       A     country 
Mag  -ti.it.-  i  nee  t<  Id  of  an  incid  >ni  that  took 
place  in  a  town  n<  t  tar  from  Johannesburg. 
( )ne  daj   a  farmer  came  to  him  f<  r  ad 
It  was  a  particularly  difficult  situation.     H 
said  that   on  the  previous  evening  he  had 

come  home  tr<  m  w<  rk,  and  when  he  go4   into 
the  dining-room   he   found  his  wife  and   his 
sitting     on     the     sofe     in 

•  ion.  '    r.  So 

he  asked  the  Magistrate  what  he  was 
t.i     do.       The     Magistral      -aid.     "  Well, 

had     better     gel     rid     of     the 
Beer."         N    .      was  the   reply.   "  I   cannot 
do  that--  he  is  too  valuable-   my  farm  would 
go  b    pieces."     i  //<    was  nol  contemplating 
Belling  his  farm. i     "  Well,"  said  the  Magis< 
trate,  "  y<  u  had  bettei  div<  rci    y<   ir  wife." 
Bui .     Baid  the  man,  "  I  cannot  do 
I  cannot  do  w  ithoul  her.  *'    So  th<    M 
trate  had  bo  give  up  the  problem  a 
admitt ing  of  Boluti<  n.     A   week  «  i 
I  hat     he    met    the    «  Id    farmer    in    t 
looking   very  pleased   with   himself,   and   In- 
asked    him    if  he   had   solved   the   problem. 

yes,"  he  w  as  told.         Well,  how  did  ; 
d<    it  '"    "  Oh,  I  sold  the  -     i        Laughter.) 

Well,    t  here    V.  d    deal    of    g»  od    I 

in  that.     The  farmer  knew  that    it    was 

not    much   use  keeping  alive  bhe  grievance 
which   had    arisen   in   hi-    mind.     Th< 
thine  that  <•<  uld  be  done  was  to  remove  that, 
which   would  mind   him   •  f  the 

difficulties  of  the  past.  (Laughter.)  And  in 
tin  co  intry  it  was  our  busini  -  •  II  the 
Bofa  i  f  our  nat  ional  d  p  '  ~        I 

hear.)  In  that  waj  al<  ne  e<  uld  we  work  in 
the   d  building    up    thai 

nal   feeling  of  which   Mr.    Duncai 
I  if  w  e  '•'  '  ike  our  i 

m  tl  i  of  the  wot  vhole,  1  hen 

sun  ly    we    must    take    our    place    BS    a    unit, 
and   we  must    evolve  a   true  South   Afi 
national  feeling  as  a  a  ndition  of  taking  part 
in       international      all     i  \nd       let       us 

remember  thai  the  South  African  nationality 

ua-  not  going  bo  be  a  I'ulch  nationality  or 
an  English  nationality .  It  wa 
a  little  hit  of  each,  and  each  section  w<  uld 
have  t.>  give  up  something.  Th"  'lord  point 
that  he  fthe  speaker)  wished  t<  make  was 
this  :    '1'h;  ■  •   the  thine,  we  ne<  ded  ir. 
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this  country  was  a  little  more  vision  and 
and  imagination — and  a  little  more  faith  in 
the  country.  If  one  looked  hark  on  the 
history  of  South  Africa  during  the  pasl  cen- 
tury the  picture  that  was  sometimes  sug- 
gested to  one's  mind  was  that  of  a  ship 
toying  tn  reach  harbour,  hut  always  at  the 
moment  of  reaching  ii  being  caughl 
by  a  gale  from  the  wrong  quarter. 
At  every  moment  when  the  goal  of 
Union  seemed  to  he  in  sight,  some 
unforeseen  event  occurred  to  destroy  tin' 
hopes  of  those  piloting  the  vessel,  but  when 
one  looked  closer  one  found  that  the  real 
difficulty  had  been  the  lack  of  vision  on  the 
part  of  those  who  had  been  piloting  the  ship, 
and  in  every  case  one  could  find  that  those 
responsible  had  not  taken  the  long  view. 
(Hear,  hear.)  They  were  not  prepared  to 
neglect  the  selfish  or  individual  interests  of 
the  moment  for  the  sake  of  the  greater  good 
to  be  obtained  in  the  future,  and  that  was 
one  of  the  dangers  before  us  at  the  present 
time— that  many  of  our  politicians  and 
statesmen  were  not  taking  the  long  view 
and  looking  far  ahead  and  thinking  of  the 
good  of  the  whole  with  a  view  to  the 
position  in  twenty  or  thirty  or  forty  years' 
time.  And  surely,  too,  we  wanted  at  this 
stage  more  faith  in  this  country,  and  more 
faith  in  this  community.  One  of  the  things 
from  which  we  had  suffered  in  the  past  in 
this  community  had  been  the  lack  of  faith 
of  those  who  had  lived  here  in  this  town 
and  on  the  Eand.  Many  of  them  had  felt 
that  Johannesburg  and  the  Rand  were  only 
to  have  a  temporary  existence ;  therefore  it 
was  perhaps  not  worth  while  spending  more 
money  on  the  development  of  the  permanent 
institutions  of  the  place,  and  so  they  had 
gone  away  and  not  left  their  money  behind 
thern.  Well,  things  were  changing,  and 
people  were  beginning  to  have  more  faith 
in  this  community.  (Hear,  hear.)  It  was 
only  right  that  they  should.  It  was  true 
that  our  difficulties  at  the  present  moment 
seemed  to  be  particularly  great,  but  he  felt 
sure  that  they  were  only  temporary  and 
they  were  due  largely  to  the  fact  that  this 
was  a  time  of  transition.  But  a  solution 
was  bound  to  be  found.  (Hear,  hear.)  We 
wanted,  too,  more  faith  in  our  country  as 
a  whole.  During  the  last  week  or  so  t hex- 
had  been  interested  in  accounts  of  the 
debate  on  the  Budget  which  had  been 
placed  before  the  House  of  Assembly.  And 
he  thought  that  some  of  them  had  been 
struck  by  the  tone  of  some  ol  the  criticisms. 


A  good  many  of  them  would  agree  with  the 
criticism  that  the  Government  had  Q<  I  been 
sufficiently  careful  in  restricting  the  growth 
of  expenditure  us  far  as  the  Civil  Service 
*v;is  concerned,  but  he  thought  it  was  very 
unfortunate  that  exception  should  have  been 
taken  t;:  the  proposal  of  the  Government  to 
expend  large  sums  of  money  for  the  develop- 
ment of  the  country.  One  Feature  surely  ot 
which  they  should  approve  in  the  financial 
proposals  now  laid  before  Parliament  was 
the  proposal  t<>  devote  a  matter  of 
£12,000,000  to  works  i  I'  development.  It 
was  only  along  these  lines  and  showing  faith 
in  the  great  possibilities  of  the  country 
that  the  country  was  likely  to  develop.  Mr. 
Duncan  referred  at  the  (dose  of  his  speech 
to  the  University  movement  in  Johannes- 
burg, and  he  (Professor  Hofmeyr)  would 
like  to  thank  him  for  the  kindly  words  he 
used  in  regard  to  that.  But  here,  too,  it- 
was  a  case  of  having  faith  in  the  country. 
If  they  believed  in  the  future  of  this  Rand 
area  there  could  he  no  question  that  the 
University,  the  beginnings  of  which  they 
saw  that  day,  was  destined  to  a  great  future, 
and  that  it  was  destined  to  perform  impor- 
tant work  for  this  community  and  South 
Africa.  And  if  they  did  have  faith  in  the 
future,  then  they  should  have  no  hesitation 
in  giving  it  their  support.  To  him  it  was 
clear  that  if  they  were  prepared  to  go  for- 
ward in  the  spirit  of  the  speech  made  by 
Air.  Duncan,  there  could  surely  be  no  doubt 
as  to  the  great  future  which  lay  before  this 
our  country.     (Loud  applause.) 

Air.  H.  A.  White  (Member  of  Council) 
in  proposing  the  toast,  "Our  Guests  and 
Kindred  Societies,"  said:  Though  we  have 
a  smaller  gathering  to-night  than  has  been 
customary  in  tin-  past,  yet  we  are  to  ho  con- 
gratulated on  making  so  good  a  ihow  after 
six  years'  intermission.  In  the  interval  since 
we  last  met  on  a  similar  occasion  Peace  has 
followed  War,  bui  is  not  yet  in  lull  posses- 
sion. A  less  spectacular  hut  even  more 
virulent  warfare  is  still  in  progress.  In  tins 
struggle  the  old  prot  agonist  s  used  to  be 
Capital  and  Labour,  bui  its  character  ia 
changing  and  Capital  has  become  the  battle- 
ground while  the  principal-  are,  on  the  one 
hand,  those  win.-.'  occupation  is  predomin- 
antly mental,  and  on  the  other  those  prin- 
cipally dependent  upon  the  use  of  their 
muscles.  Up  to  the  present  it  is  the  latter 
who  are  winning  in  this  internecine  strife, 
and  one  of  the  chief  reasons  why  the  manual 
worker  is  getting  more  and  more  of  the  real 
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i  of  control  of  the  Governments  of  the 
world,  and  of  the  industries  by  which  we 
Jive,  is  the  developmenl  ol  organisation 
among  them.  That  is  when-  the  mental 
r  is  lacking;  inherent  individual 
peculiarities  seem  to  be  a  bar  to  that  com- 
bination which  alone  can  -  'cure  for  them 
their  rightful  position  in  the  world  of  affairs 
Any  attempt  to  dispense  with  trained 
technics  I  ill  in  serious  loss, 

hut  thai  wrong  attitude  was  taken  up  only 
the  other  day  by  the  Directorate  of  the 
Luipaards  Vlei  Mine,  who  boasted  of  saving 
the  salaries  of  consulting  and  mechanical 
engin< 

Professional  and  technical  men  arc 
gradually  realising  the  power  of  combina- 
tion, and  we  now  have  a  local  instance. 
Alter  five  years'  continuous  effort,  and  by 
means  of  the  very  timerj  and  generous  aid 
offered  by  the  ("handier  of  Mines,  we  have 
now  made  provision  for  the  establishment 
of  a  joint  borne  for  the  Scientific  and 
Technical  Societies  of  the  hand.  It  is  now 
the  duty  of  all  of  us  to  make  everj  effort 
requin  d  to  t'urt  ber  t  he  success  of  1  bal 
Institution.  Among  the  kindred  Societies 
represented  here  to-night  the  Red  I 
Society  is  especially  dear  to  the  members 
of  our  own  and  the  proof  is  embo  lied  in 
fin-  person  of  our  late  Secretary,  Mr.  Fred 
Rowland,  who  has  followed  up  his  excellent 
service  to  them  during  the  war  by  wholly 
1  ing  us  tor  them  and  our  verj  best 
wishes  go  with  him.  Our  sincerity  in  drink- 
Hie  health  of  our  guests  and  of  the 
kindle. |     socii  bit  est    emphasised    by 

inviting  each  one  of  you  to  become  one  of 
us. 

I     lone!      I  talrymple     and      I  >r.      R<  >nald 
Mackenzie  I  President  of  t  he  Wit  w  atersrand 
Branch  of  the   British   Medical  Association) 
aded  in  happj  terms. 

Mr.  C  !•'.  Stallard  pn  p<  jed  the  health 
■  t  the  i  'ha'u  man  and  Pre iidonl  i  >f  t  he 
Society.  The  sentiment  of  less  politics  and 
more  work,  he  said,  wi  nld  be  earned  away 
by  the  Deputy  Mayor  as  having  been 
directed  to  jusl  the  right  quarter. 
Lai] 

The  President  Buil  ably  Fi  sp<  aded. 

All  the  toasts  were  *  \\  heartily  honoured 
and  the  proceedings  concluded  about 
11.15  p.m. 


Obituary. 


JOHN   STEWART  MacARTHUB 


BConorary   Member). 


The    members   of  our   Society    will    learn 

with  much  regret  thai  Mr.  J.  S.  MacArthur, 

name     is     familiar    throughout    the 

mining  world  as  the  inventor  of  the  cyanide 

3s,    has   recently   died   in   consequence 

of  complications  following  upon  a  chill. 

John  Stewart  MacArthur  was  the  son  <>t 
a  Scotch  clergyman  and  began  work  early 
in  life  as  an  apprentice  in  the  laboratory  <>f 
the  Tharsis  Sulphur  and  Copper  Company 
of  Glasgow.  Later  he  entered  the  Bervice 
of  the  Cassel  Gold  Extracting  Company  as 
ehem'.st  (1871-86),  eventually  becoming  its 
technical  manager  ( ls> 
quentlj  managing  director  until  1897.  It 
was  during  his  Bervice  with  this  Company 
that  he,  in  concert  with  I>r.  Forrest  and 
other-,  undertook  during  his  leisure  hours 
the  Beriee  of  systematic  researches  for  a 
hydro -metallurgical  process  of  lixiviating 
gold  ores,  which  resulted  in  the  first  prac- 
tical application  of  a  dilute  alkaline 
cyanide    solution    as    a    gold    solvent,    and    of 

zinc  shavings,  at  first  plain  and  later  lead- 
coated,*  as  i  precipitant  of  the  dissolved 
gold. 

\parl    Iro.ii  patent   specifications,   the  first 
published     authoritative     account     of     the 
Mac  Arthur-Forrest    process   of  gold   extrac- 
tion is  contained  m  an  article  published  by 
.1.    s.    MacArthur    m    the    Journal    of    the 
Society     of     Chemical     Industry     on     31st 
Match",    L890.      After   describing    the   prac- 
tical application  ol   the  process,  the  paper 
concludes  with  the  following  words:  — 
"  1   confidently  predict   that  cyan 
potassium    hitherto    used    only    to    polish 
amalgamated  plates,  will  take  front  rank 
us  eh  et  agent   in  gold  extraction." 
The  events  ot   the  last   thirty   years  have 
amply  fulfilled  this  prediction,  and  fui 
most    silver   ores    in    Mexico,    which    is   the 
chief  source  ol  silver,  have  for  years  been 
treated    bj    mean-   ol    the   cyanide    pn 
The  man\  million  our  Id  and  silver 

yearlj  extracted  bj  means  of  the  cyanide 
process  have,  apart  from  their  direct  in- 
fluence upon  the  mining  industry,  produced 
w  ide  and  Eai  -reaching  •  ffects  upon  the 
whole  monetary  and  economic  systen  I 
the   civilised   world. 


•  I  hia  Journal,  \  ol.    II.,  p-  «15. 
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The  cyanide  process  was  demonstrated 
in  South  Africa  upon  a  variety  of  gold  ores, 
concentrates  and  tailings  in  1800  at  the  bat- 
tery of  the  Salisbury  G.M.  Co.,  and  the 
accompanying  illustration,  due  to  Mr. 
Alfred  James,  shows  .1.  S.  MacArthur 
amongst  the  members  of  the  staff,  and  also 
the  diminutive  size  of  the  vats  employed. 
Later,  this  pioneer  work  of  the  Cassel  G.E. 
Co.  was  taken  over  by  the  African  Gold 
Recovery  Syndicate,  which  eventually  he- 
came  the  African  Gold  Recovery  Company. 
Following  these  novel  and  successful  de- 
monstrations the  use  of  the  process  rapidly 


from  ores  by  means  of  cyanide  solution.  A 
recent  tribute  to  MacArthur's  work  in  this 
direction  is  contained  in  Dr.  H.  H.  Green's 
Presidential  Address  before  the  las:  meet' 
;n-  l!  the  South  African  Association  for 
the  Advancement  of  Science  in  the  follow- 
ing  woids:  — 

"  Thus  the  developmenl  of  the  whole 
mining  industry  of  the  Witwatersrand, 
and  the  very  coming  into  existence  of 
the  city  of  Johannesburg,  was  condi- 
tioned by  a  laboratory  observation  made 
originally  by  a  pure  chemist,  and  de- 
veloped    by    a     mineralogical     chemist  — 


A  Glanck  at  the   Past. 

The  Salisbury  Demonstration  Plant  in  189l>. 

Messrs.  Titmus,  Caldecott,  Inglis,  Mason,  Alexander,  MacArthur  and  James 


extended  in  the  Transvaal  and  the  whole 
mining  world,  as  its  superiority  over 
competitive  methods  became  realized.  To 
the  gold  mines  it  meant  the  conversion  of 
embarrassing  tailings  into  dividends,  and  the 
payability  of  mines  otherwise  unprofitable. 
Some  of  MacArthur's  reminiscences  of  tin- 
period  were  given  in  the  December,  1908, 
issue  of  our  Journal. 

Subsequently  in  1896  the  Transvaal 
patents  were  the  subject  of  an  historical 
law-suit,  which  resulted  in  their  cancella- 
tion on  the  ground  of  prior  scientific  know- 
ledge, although  no  gold  had  ever  been  pre- 
viously   extracted    on    a    commercial    basis 


who,  it  may  be  added,  did  not  get  enough 
out    of     his      patent     to     enable    him    to 
abandon   his  practice.     The  cyanide  pro- 
cess for  the  extraction  of  gold  from  low- 
grade    ores    and    tailings    makes  just  that 
difference    between    profitable    and   unpro- 
fitable production  of  gold  in  South  Africa, 
and   without  it  the  industries  of  the  Wit- 
watersrand   would     never     have    reached 
their   presenl    development." 
Following  on  the  last  of  his  visits  to  the 
Rand,    MacArthur  engaged  for  many  years 
in   ordinary   professional   work  on   gold    and 
copper    as    a    consulting    metallurgist.       His 
practice  involved  repeated  visits  to  Portgual 
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and  th  •  Hulled  States  is  well  as  num 
investignt.ons  and  researches.  In  January, 
i'<|.".  he  published  a  |>a]><-i'  in  our  J< 
on  zinc  wafer  precipitation,  and  during  the 
war  until  hi>  death  he  devoted  himself  \<> 
•I  ion.ol  radium  al  Balloch  on  Loch 
Lomond    for   military     watches    and    com- 

|.  his  sturdy  independent  Scottish 
charact  ristics  and  chemical  knowledge, 
MacArthur  added  b  remarkable  insipht  and 
tenacity  of  purpose  and  a  kindly  considers 
tion  for  those  with  whom  he  was  associated. 
The  world  is  the  poorer  through  Ins  death 
in  the  loss  of  a  goo  I  chemisl .  a  famous 
inventor,  and  an  honourable,  upright  man. 

In  addition  t<  having  been  km  man} 
years  an  Honorary  Member  oi  our  Society, 
MacArthur  was  awarded  in  1902  the  Gold 
Medal  ol  the  Institution  •  I  Mining  and 
Metallurgy,   and   the    well-known   text-book 

I;  md    M(  tallurgical    Practice  "  was  dedi- 

•  i  to  him  by  the  author-  in  the  follow- 
ing terms  :  — 

ro 

JOHN  STEWART  MACAB  I  HI  R, 

Whose  Pioneer  Researches  and   Introduction  in  1890 

of  the  Cyanide    I'' 

hi   Essentia]   Feature  of 

Eland   Metallurgical   Practice 

have  Rendered  Possible  <  rful  Treatment 

,,ii  Scii  Principles  of   Low-grade   Banket    Ore 

.,,'1   have  been  a   Prime   Factor  in  Establishing 

the    Witwatersrand    Goldfields 
as  the  Premier  Gold   Producer  of  the  World. 

(W.    A.    C). 

Notices  and   Abstracts  of  Articles  and 
Papers. 

I  HEW  [8TRTT 

Volumetrii  Scibntifii  Glasbwari  Tin-  manu- 
facture of  volumetric  scientific  glassware,  such  as 
burettes,   pip<  tt<  an    indusl  i  j    w  hit  h 

practically  non-existent  in  this  countrj  before  the 
I'm  np_;  the  ".ii  the  industrj  was  largely 
di  iped  hei '•.  and  a  i~  m<  '  d(  tirable  t hat  a 
should  remain  as  a  permanent  British  •>  •  I  To 
attain  this,  an  all  important  factor  is  that  British 
made  graduated  apparatus  ihould  be  of  reliable 
accuracy.  Volumetric  glassware  I 
mi  a  small  scale  at  t  he  Nat  ion  il  l'li\  sic  il 
Laboratory  for  the  past  r>  years,  but  with  tit  - 
growth   of  the   industry    it  I    that    the  scope 

nf  the   work  should   be  widened.     Consequently,   in 
co  * •  i •  •  rat  ion     «  itti     manut  and     nsei 

ire    i  pamphlet   was  issued  in  July, 
1918,    i  "Mi  ainin  i    regul  itioi       ■    tinp    tn    Cla 
tr>t>.  /  ...  testa  "ii  apparatus  required  i"  be  i  I 

'    accuracj .       \    new    building   has    just    been 
completed  al  the  Lab 
dealing   with   this  da  rk   on   a   large   scali 

tThe  Scotsman,  18th  March,  1915. 


At  tin-  outset  it  n\.i.»  urged  that  in  addition  to  the 

dread]   referred  '■  •  provision  should  be  made 

sting  apparatus  intended  to  possess  onlj 

il   or   Class    B  accuracy.      Pending  the 

tnent  "t'  a  permanent  scheme  for  commercial  testing 

bj    State   "i    State-approved    institutions,   a   matter 

which     is    now     under    the    sideration    of    the 

oment,   the    National    Physical    Laboratory   is 
now    prepared    to   undertake   Class    B    testa    at   the 

■    of    manufacturers    and    others,    Bucfa 
being  carried  out  for  the  time  being  at  Teddii 
It    i-   hoped  eventually  to  arrange  for  this  work  to 
be   done  at    Local   centres.     The   Class    \    teats  are 
designed  for  vessels  intended  t.>  possess  the  h 
accuracy   required    for  Bcientifii    use,   but   the  limits 
of  error  assigned  for  the  Class  P>  testa  are  Buch  a.s 

all  graduated  apparatus  "t  g I  commercial  quality 

Bhould    comply    with,     and     ■>  ury    for    tin' 

attainment     of     satisfactory     results     in     ordinary 
routine  analysis.      A   full  account   "t    the  tol< 

allowed,   methods  of   teats,   details  ■  t    st ruction, 

test  fees,  et<  .  is  given  in  the  n<'\\  edition  of  the 
Laboratory's  test  pamphlet  relating  t"  "  Volumetric 
on  Scientific  Glassware,"  issued  in  November, 
1919,  and  superseding  the  older  edition, 
the  pamphlet,  which  was  drawn  up  in  co-operation 
with  both  manufactures  and  users  "t  volui 
apparatus,  may  be  obtained  free  of  charge  on 
application  to  the  Directoi  I  National  Physical 
I.  iboratoi  j .      Teddingt  on,      Vfiddli  <unl 

Coal    Tradi       /'<    lew,     Februarj    6,    L920.    p.     181. 
I.I.    A.    \\ 


Compos \    oi     rHi     Precipitati     P  od  ced    m 

aii     Preparation    oi     Strieqler's    Rkaoeni    [vm 

III  \l"\  i\..        EXI  BS8       OI         la  ID       l  BOH       i   i  UB.D  i>  D 

Molasses].     Previous  t"  determining  the   reducing 
BUgara  in  cane  molasses,  it   is  generally   necesaarj   to 
clarifj    with  lead  acetate,  the  excess  of  the  n 
being   removed    by   the  addition  of  a   suitabli 

si  'g    re  igent       I  •         r<  Handb  iek,"    p. 

."  1 1  .    vhich     •   used   in  Java   foi    n  moi  ing  1 1 

■  i    lead    after    clarifyig    molasses    with    lead 
prep  ni-il    by    diasoh  ing    25    grm 
oxalic  acid    in   250  ■■  lutralising   with 

sodium  carbonate,  making  up  I  and  filter- 

i    the    precipitate    formed.      Tervor Btatea 

that   tin-  pi   cipitate  ia  Bodium  bicarbonate    but  ex- 
perimenta    carried    out    bj    the    author    show    that 
when    sodium    carbonate    ia    added    to    oxali 
ander  the  conditions  specified,  two  precipitate 

sively  formed,  first,  Bodium  binoxalate,  which 
re-dissolves  on  continuing  1 1 « « -  addition  "t  sodium 
carbonate,  and,  second,  sodium  oxalate,  Dart  of 
which  latej  dissolves  on  making  up  the  liouid  t.. 
500  cc.,  with  water.  It  is  concluded  thai  th 
agent  I     •>    saturated   solution  <a   normal 

Bodiu icalate,    containing    ■    small    quantit 

<  :ii  l ... i  i         ) 

ttid  .   Maj    15,   1919,  p    298    \         \    W.) 


'ARATI0N     "i     I    i  PR*    SODD  m     Ih  in:.. \ii" 

\.  i  \  i .    i  ■>  :    i  -i     i\    in.     Detection    \m>    1  >i  m 
minati  3  1  re  i  ■:•  nt,    which    maj    be 

Fehling'a  solution,  red   bj 

adding    '.'i f  ilul  ion 

slowly  to  100  cc.  dium  hydroxide  solu 

tion.     This  solution   remains  clear  when   kriit.  and 

precioitate   of   cupi ic  ..\i<lc   w hen 
boiled.     K     Justin    Mueller,    /our.     So» 
Ind.,  p    298    \         \    W.) 
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METALLURGY 
Lron    Indtjstrs    ix    Rhodesia.-  After  reviewing 

the  ore  occurrences,  the  author  says  that  whatever 
the  situation  as  regards  ore  supplies,  everything 
points  to  the  country  between  the  Sabi  and  Lundi 
Hovers  as  the  best  site  for  blast  furnaces.  Coal 
is  available  in  large  quantities  over  a  wide  area  : 
some  of  this  is  of  poor  quality,  but  there  is  at 
least  one  section  of  the  coalfield  which  has  been 
shown  to  furnish  excellent  coal.  It  lias  other 
advantages  in  the  fact  that  native  labour  is  abun- 
dant and  that  cattle  live  and  thrive,  which  is  an 
important  consideration  as  regards  conditions  of 
living  for  white  men.  All  the  northern  part  of 
Mashonaland  is  placed  out  of  the  running  by  the 
fact  that  there  is  no  coal  between  the  ore  deposits 
and  the  sea  along  any  direct  railway  route.  The 
Sabi  area,  on  the  other  hand,  is  about  as  near  the 
-coast  as  one  can  get  without  going  outside 
Rhodesian  territory,  and  all  experience  shows  that 
it  is  better  to  smelt  where  the  coal  is  obtained 
than  to  bring  coal  to  the  iron  mines.  Even  if  the 
ore  close  at  hand  proves  of  inferior  quality,  it 
•could  be  economically  brought  to  the  smelters  even 
from  the  farthest  off  of  the  deposits. — F.  P. 
Mennell,  Iron  and  Coql  Trades'  Review,  April  2, 
1920,  p.  462.     (J.  A.  W.) 


Iron  Ore,  Rustenberg. — Haematite  iron  ore  is  to 
be  found  in  the  Rustenbnrg  district  on  the  Pre- 
toria-Pietersburg  Railway.  The  ore  can  be  classed 
as  a  variety  of  sedimentary  iron  ore,  forming  part 
of  the  succession  of  the  Timeball  Hill  series,  in 
which  the  proportion  of  haematite  has  been 
enormously  increased,  so  as  to  form  solid  masses 
■of  ore,  yards  thick,  as  compared  with  fractions  of 
an  inch  elsewhere.  It  carries  about  G3'3  per  cent, 
of  metallic  iron  with  about  0T  per  cent,  of  titanium 
and  chromium,  0'05  per  cent,  of  P.,0,,  but  no 
sulphur.  The  collective  thickness  of  the  solid 
bands  of  haematite  amounts  to  42  ft.,  exclusive  of 
5  ft.  of  intercalated  silicious  calico  rock  (thin  bands 
of  silica  5  in.  thick  and  less  alternating  with  thin 
layers  of  haematite  often  only  3  to  §  in.  thick). 
The  latter  is  quite  distinct  in  appearance  from  the 
haematite  bands,  and  hence  readily  amenable  to 
sorting. — Iron  and  Coal  Trades  Review,  March  20, 
1920,  p.   419.     (J.   A.   W.) 


MINING. 

Volatilization  in  Assaying. — It  is  common  to 
blame  irregular  assay  results  upon  volatilization 
and  much  has  been  written  upon  the  subject,  but 
there  is  no  real  evidence  that,  in  a  properly  con- 
ducted assay,  the  loss  of  either  gold  or  silver  by 
volatilization  is  sufficient  to  affect  appreciably  the 
result,  even  when  arsenic  or  antimony  may  be  pre- 
sent. Bulk  assays  of  flue  dust  from  assay  muffles 
have  been  published,  but  the  data  given  are  totally 
insufficient  to  even  approximate  the  volatilization 
from  a  single  assay  ;  and  such  figures  as  we  have 
indicate  the  volatilization  to  be  extremely  small. 
Diligent  search  in  the  literature  and  wide  inquiry 
among  assayers  and  instructors  have  failed  to  pro- 
duce a  single  case  where  the  litharge  volatilized  in 
making  an  assay  has  been  collected  and  assayed 
for  gold  and  silver.  Having  attempted  to  do  this, 
with  most  indifferent  success,  I  am  not  surprised 
that  this  has  not  been  done. 

While  various  text  books  give  volatilization  as 
a  cause  of  loss  in  cupellation,  it  may  safely  be  said 


that  in  the  rare  cases  where  this  volatilization  is 
sufficient  to  affect  appreciably  the  result  it  is  due 
to  excessive  temperature.  Percy  says.  "The  loss 
of  silver  by  volatilization  during  cupellation  is  very 
Slight  I  unless  the  temperature  has  been  much  too 
high),  and  may  be-  disregarded."  This  statement 
is  repeated  by  the  Beringer  ami  Smith,  who  in- 
clude gold  wjth  silver.  Mitchell  says  the  litharge 
fume  rarely  contains  over  one  ten-thousandth  of 
silver.  Campredon  says  that  at  a  proper  tempera 
ture  no  silver  is  lost  by  volatilization. 

Primarily,  excessive  temperature  may  be  due  to 
too  high  general  temperature  in  the  muffle  ;  but 
it  may  often  be  clue  to  temperature  localized  within 
the  bead  by  oxidation  of  the  metals  and  this  may 
be  influenced  by  other  causes  than  the  general 
temperature.  I  have  shown  an  extreme  case  of 
local  temperature,  resulting  in  the  burning  of  zinc 
with  its  characteristic  flame  and  variations  in  bead 
temperatures  with  uniform  pyrometer  readings. 
Volatilization  from  a  bath  of  mixed  metals  is  not 
the  simple  question  of  vapour  pressures  of  the 
contained  metals.  Based  entirely  upon  vapour 
pressures,  Richards,  in  speaking  of  the  distillation 
of  zinc  from  Parkes  crust,  says,  "  Successively 
larger  amounts  of  lead,  silver,  and  gold  come  over 
the  higher  the  temperature,"  but  I  have  shown 
that  more  silver  goes  with  the  zinc  in  the  early 
stages  of  the  operation  than  later. 

The  possible  volatilization  of  the  precious  metals 
in  cupelling  is  a  most  complex  proposition.  It 
may  be  due  to  the  vapour  pressure  of  the  indi- 
vidual metals,  the  vapour  pressure  of  alloys  or 
possible  metallic  compounds,  of  metals  with  metal- 
loids or   with    non-metals,   particularly   oxygen. 

Many  statements  regarding  volatilization  in 
assaying  are  based  upon  data  obtained  under  con- 
ditions entirely  different  from  cupelling  and  much 
that  has  been  written  fails  to  distinguish  between 
volatilization  and  dustng,  which  is  purely  mechani 
cal.  In  practical  operations,  losses  are  often 
ascribed  to  volatilization  that  are  largely,  if  not 
entirely,  due  to  dusting  and  other  mechanical 
causes. 

Various  persons  have  reported  the  finding  of 
gold  and  silver  in  the  fumes  condensed  in  the  flues 
or  muffles,  but  these  generally  show  only  minute 
quantities  of  the  precious  metals  and  all  lack  quan- 
titative significance. — Frederick  P.  Dew  kv. 
Minimi  and  Metallurgy,  February,  1920.  (W.  A.  C.) 


MISCELLANEOUS. 


Gibbs'  Breathing  Apparatus — During  the  year 
the  Bureau  of  Mines  continued  tests  of  the  new 
breathing  apparatus  designed  by  Mr.  W.  E.  Gibbs, 
engineer  of  mine-safety  investigations,  which 
differs  from  the  Fleuss  and  the  Draeger  apparatus 
in  the  following  three  distinct  features: — (1)  Con- 
trol of  the  oxygen  supplied  to  the  wearer,  (2)  ar- 
rangement of  the  alkali  absorbent  used  to  remove 
carbon  dioxide  from  the  exhaled  air,  and  (3)  tie 
prevention  of  excessive  heating  from  the  reaction 
between  the  carbon  dioxide  and  the  alkali.  The 
rate  of  oxygen  supply  is  controlled  by  the  wearer's 
breathing,  and,  as  tests  have  shown,  readily  adjusts 
itself  to  his  needs,  either  at  rest,  when  the  con- 
sumption is  about  from  300  to  400  cubic  cm.  a 
minute,   or   during    vigorous   breathing,    when   it   is 
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ii  2,000  and  3,000  cubic  cm.  a  minute.  Pend- 
ing extended  use  of  the  apparatus  undei  practical 
conditions  in  entering  minei  after  explosions  and 
it-  n-.-  has  been  tentatively  approved  by  the 
Bureau;  thus  it  hat  been  placed  officially  on  the 
same  footing  as  the  I  i  ind  the  Dinger.  In 
two  mine  fires  and  in  one  disaster  the  Gibbs' 
apparatui  met  all  requirements.  Fifteen  tests  were 
made  with  it.  eigl't  of  which  were  daring  a  period 
of  more  than  two  h  trenuous  work,  to  de- 

termine   the    functioning   and   the   tightness  <>t'   the 
apparatus.      The    remaining    seven    tests    wei 
determining  efficiency  of  the  regenerative  cartridge 
All   results   wen  torj  :  only  a  little  carbon 

dioxide,  usually  [ess  than  1  per  cent.,  was  present 
in  the  aii    supplied   the  Sixtj  five   set 

Gibbs'  apparatus  have  been  received  by  the 
Bureau.  These,  after  being  tested  for  tightness 
and  proper  functioning,  and  after  their  record  is 
taken,  are  being  distributed  to  the  rescue  cars  and 
stations.  Indian  Engineering,  Nov.  29th,  1919,  p. 
303      (J.    A.    \V.) 


Abstract  of  Patent  Applications. 

160.19      Q      \     Sheeley.      Improvements   in   lining 
for  tube  mills  and  the  like.     7.:U!i. 

This  application  relates  to  improvements  in  tube 
mill  liners  of  thi  rn      type,  and  consist  in 

pro\  id  et  in  the  radial  bars  and 

ing    pi  in     the     Hal     b  ire,     in    ordi 

facilitate    the    placing    of    the    bars,    as    well    as 
securely  locking  them  in  position. 

Various  shapes  of  bars  are  Bhown,  applicable  to 
this  application,  as  well  at  provision  toi  at  leas) 
one  bar  in  each  section  t<>  be  made  of  cast  iron  or 
other  fragile  metal,  which  is  further  weakened  by 
having  holes  or  grooves  to  allow  of  being  easily 
broken    and    removed    wherever    it    i-    desirable    t  < 

I  <   II  "A      the-      I  III  I  II  u' 


258  19.     -I     P    Cloete      Improvements  in  apparal  i 
comminuted      or      crushed     material 
10.4.9. 
'This  application  relates  to  an  improved  appai 
reening  material  such  as  ground  quartz,  etc., 
and    '  of  i     revolving    screen     arranged    to 

•  ■   the   crushed    material   on   the   outside   and 
falling  within,  wherein  it  differs  from  the  common 
practice  oi  feeding  inside  and  allowing  t] 
rial  to  pass  1  hrough  tut  he  outside. 
The    advantages    claimed    are    that    this    enables 
the  full   length  "f  the  screen  t"  be  utilised,  with 
or  liability  to  bet  ome  choked. 
\  irious  dets >:  i  ibed .  such  as  shapi 

en.    nut  hi  ids     of    driving    and 
provision     for     washing     the     screen     b)      ps 
through  watei   in  b  trou  :h  on  the  li 


Book  Reviews. 


MANOAH1  \      II     <   mti-       Tin    '  ' 

M     I  Is  London  :  John   Murraj  .   Albe 

marie  Si  re  t .  w      3     I  ich). 

Both    these    publications    are    monographs    i 

under   th.  ..f    the    Imperial    Institute    in 

t  heir   Scries    "  Mom  M  ineral    I 

with  special   referent  e  to  the  1  v 

thud   mi    "  Tungstei     0  to   follow    >' 


Both  parts  under  review    have  been  written  uii  t  he- 
same   plan.     The  ores,   then-  occurrence,  chai 
and  uses  are  dealt  with  first,  followed  by  detailed 
ption  of  the  sources  of  supplj    (a)  within  the 
British    Empire,    and      (hi     in     foreign    com 
There  is  ■<  short  bibliography  on  th  it  the 

end  of  each  volume.    Iron  and  Coal  Trrde*    Review, 
February    6,   1920,  p.    188.     (J.    A     \\ 

Thi     \  B.C.  oi    Ikon    wi>  Steei       Edited   by   A 
ii      B       ■    t      The     Penton     Publish  in  55    Company, 
Cleveland,    Ohio    (U.S.A.).      (Prict     -      pel     '"|>>- 
post   paid.) 

This  is  the  third  edtion  of  .1  book  which  amis 
at  describing  accurately  and  completely,  but  in  an 
interesting    and    non-technical    way,  tep    in 

the  manufacture  of  iron  and  steel  from  the  • 
tin'  finished  product.  It  is  not  intended  for  the 
technical  specialist,  but  for  the  busy,  practical  man 
who  wants  to  have  a  broad,  general  knowled 
the  whole  industry.  To  make  everything  deal  and 
understandable,  over  two  hundred  photograpl 
iron  and  steel  mill  operations  and  equipment  have 
been  added.  The  Bubjecl  is  dealt  with  in  23 
chapters,  and  it  is  claimed  that  even  one  of  the 
16  authors  is  a  recognised  authorit)  on  the  parti- 
cular branch  about  which  he  write-  Resides  tin* 
explanatory  text  the  volume  includes  what  is 
intended  to  be  a  complete  directory  of  all  the 
blast  furnaces,  steel  works,  and  rolling  mills  in  the 
(  nited  States  and  Canada.  The  first  section  of 
the  directory  is  an  alphabetically  arranged  li-t  of 
all  these  plants,  with  the  address,  the  products, 
and    the    names    of    the    officials    li-t  d    under    the 

name  of  each  plant,  while  in  the  I  section  the 

linns    are    classified    according    to    then-    products. 
e\ei\    plant    being   listed   under  the   nam* 
article  it  turns  out.     /nm  niul  i.ml  Tradt       /.'■ 
Febru  try  6,   L920,  p    188.     (J.   A.   \V.> 
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Proceedings 

AT 

Special  General  Meeting-, 
June  26,   1920. 


A  Special  General  Meeting  of  the  Society 
was  held  in  the  South  African  School  of 
Mines  Building,  Johannesburg,  on  Satur- 
day, 26th  June,  1920,  Mr.  Jas.  Gray 
(President),  in  the  chair.  There  were 
present :  — 

24  Members: — Messrs.  J.  Chilton,  G. 
A.  Watermeyer,  J.  R.  Thurlow,  H.  R. 
Adam,  C.  J.  Grav,  A.  Kins;,  J.  J.  R. 
Smythe,  F.  W.  \Yatson;  H.  A.  White, 
Prof.  J.  A.  Wilkinson  (Members  of  Coun- 
cil), W.  Beaver,  P.  Friedman,  L.  D. 
Hingle,  H.  Rose  Martin,  P.  T.  Morrisby, 
S.  Newton,  A.  E.  Pulford,  W.  S.  V.  Price, 
J.  Thorlund,  W.  E.  Thorpe,  John  Watson, 
H.  P.  S.  Wilkes,  L.  B.  Wilmct  and  J.  A. 
Wood  burn. 

3   Associates: — Messrs. 
A.  Boyd,  and  J.  Gibson. 
(late    Secretary)    and     FT. 
( Sr-eretary). 

The     President : 

Meeting  has  been  called  for  the  purpose  of 
considering  resolutions  in  connection  witli 
the  proposed  alteration  to  the  Constitution 
and  Rules  of  the  Society  in  order  to  define 
the  purposes  and  regulate  the  disposal  of 
the  "  Research  Endowment  Fund  "  whirl) 
is  now  being  established.  At  the  last 
meeting  of  the  Society  the  Research  En- 
dowment Scheme  was  outlined,  and  you 
gave  authority  for  the  alteration  of  the 
Society's  Constitution  and  Bye-Laws, 
which  we  propose  to  do  to-night.  I  will 
call  upon  Prof.  Wilkinson  to  move  the 
resolution. 

Prof.  J.  A.  Wilkinson  (Past-President): 
Before  moving  the  resolution,  T  will  read 
Clause  34  as  it   stands  at  present:  — 


E.    G. 

Mr.  F 

A.    G 


Bilse,    J. 

Rowland 

Jeffreys 


This     Special     General 


All     funds,     property,  and     assets    of  the 

"  Society    shall    be    vested  in    the    Council  for 

"  the  time   being   in  trust  for  members  of  the 

"  Society.     The  Treasurer  shall  administer  the 

"  funds  of  the  Society  in  accordance  with  the 
"  directions  of  the  Council,  to  whom  he  shall 
"  be    responsible." 

The  following  is  the  resolution  which  I 
beg   to   move  :  — 

"  That  the  words  '  Save  as  hereinafter  pro- 
"  vided  '  be  inserted  at  the  beginning  of  Clause 
"  34,  and  that  the  following  paragraph  be  and 
"  it  is  hereby  added  at  the  end  of  Clause  34 
"  of   the    Society's    Constitution    and    Rules  : — 

"All    donations    received    or    that    may    here- 

"  after   be   received    towards   the   fund   for  pro- 

"  viding    prizes    for    papers,    shall    be    held    by 

"  the    Society    as   a    Special    Trust    Account    to 

"  be     known     as     the     '  Research     Endowment 

"  Fund,'    the    moneys    to    be    invested    in    the 

"  name    of    the    Society   in   the    Union    Govern- 

"  ment     Stocks     or     Loans,     Union     Municipal 

"  Stocks,      or     any      such      securities     as      are 

"  commonly    known    as    the    '  Trustee    Stocks,' 

"  the    yearly     revenue     from     which     shall    be 

"  devoted   to  the   following  objects  : — 

"(a)  Providing    medals    or    other    prizes    as    the 

Council    may    direct    for    the    best    paper   or 

papers   read    before   thy    Society    during    the 

year. 

"(b)   Providing    moneys    which    may    be    directed 

to   research   workers  for  the  provision  and  to 

defray    the    cost    of    the    apparatus    or    other 

material      necessary      for      the      conduct      of 

research,    such    apparatus    to    revert    to    the 

Society    or    otherwise    as    determined    by    the 

Council. 

"(c)  Providing  any  other  means  whereby 
research  in  connection  with  chemistry, 
metallurgy,  and  mining  may  lie  stimulated 
and   encouraged." 

Mr.  H.  A.  White  (Member  of  Council): 
There  is  one  little  point  which  I  should  like 
to  have  cleared  up  by  Prof.  Wilkinson.  As 
the  ml'  reads  ai  present,  apparently  the 
yearly  revenue  must  he  expended  in  the 
year  in  which  it  is  received;  it  cannot  be 
held  over  and  added  to  the  General  Fund. 
T  do  not  know  whether  that  matter  has 
been  studied,  and  if  so,  could  he  give  us 
some  light  on  it? 
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Prof.  J.  A.  Wilkinson:  This  point  was 
discussed,  and  it  was  decided  it  in  any 
\,;ii  there  is  uo  paper,  01  research  work 
to  benefit  from  the  fund,  then  the  inti 
thai  accrues  Bhall  be  paid  into  the  capital 
fund. 

Mr.  H.  A.  White:  If  you  did  so, 
according  to  presenl  rules  you  would  be 
acting  ultra   v 

Prof.    J.    A.     Wilkinson:       I    am     quite 
willing  a  clause  should   be  put    in,   in   fact, 
grot    the   oversight,   as    I    feel   sure   we 
are  all  quite  agreed  on  that   point. 

The  President:  We  agreed  to  that  at 
the  last   meeting. 

Prof.    J.    A.     Wilkinson:       It    members 
to  this  amendment ,   I   will  undertake 
ike  it   quite  clear  in  that    respect   ami 
,no\ e   the   rea  lm ion  <  a   t hose   lin< 

Mr.  H.  A.  White:  In  that  case  1  have 
pleasure  in  -  ponding  the  resolution. 

Declared   carried    unanimously. 

The  President:  We  have  to  elect 
Ti  usteee  in  connect  i<  n  \\  ith  t  his  alteratii  a 
<,l  Clause  34.  I  would  move  that  Mr. 
Alex.  Aiken,  of  Messrs  Ues  Uken  and 
Cartel .  Eon.  Auditors  and  Mr.  R.  T.  V>  rd, 
<,i  Messrs^  Van  Bulsteyn,  Feltham  and 
Hon  Legal  Advisers,  be  elected  as 
Truste  is. 

Mr.   Juhn  Watson   (Member)   seconded. 

I  ii  clared   carried    unanimously. 


Proceeding's 

A  I 

24th  Annual  General  Meeting-, 
June  26.    1920. 


The  Twenty-fourth  Annual  General 
Meeting  of  the  Society  was  held  immedi- 
ately at'tc  i  the  Special  General  Meeting, 
Mr.  Jas    ( ii  a\    i  President  i  in  the  chair. 


The    Minute 


MINI    I 

the    Ordinary    General 


Meeting,  held  on  15th  May,  1920,  as 
recorded  in  the  Maj  Jo  rnal,  were  con- 
firmed. 

Nl  U      Ml  Mia 

\|.  bs]  b.  J<  Imi  Wat  son  and  ( '<  \  Water- 
meyer  having  been  elected  as  scrutineers 
in  a  mm  ct  ion  with  t  he  ballot  for  the  elec- 
tion of  new  members,  the  following  were 
declared  unanimously  elected  :  — 
Ray,    Lattranci    On.iiF.nT,    P.O     Boa    1072,   Johan 

nesbui  ,r       Vssl      Inspector   of    Mil 
Richardson,      l  v\n  -.     \\  nd     O.M      < '".. 

Ltd.,    P.O.    Bos    l  •    Kniehts.      M 
Winckwobth,    Lewis,    Moddei    "  B"    Q  M 

Ltd.,     Moddei      Bi        Shift     Boss,     Reduction 

Works. 


I  Secretai        •    tified     that      Mets 

H  it  Richard  Edmands  and  William 
II'  I  'letcher  had  I  een  admitted  by  the 
Council  as  Associates. 

RESEARCH      KNDOWMENT     FUND. 

The  President:  In  .-.  rmection  with  the 
irch  Endowment  Fund  1  have  to 
announce  that  we  have  received  a  cheque 
for  l"»n  guineas  from  the  Central  Mining 
and  Investment  C  rporation,  Ltd.,  which 
now  makes  a  total  of  £261  15s.  Lid.  I 
may  state — it  has  not  been  announced  be- 
that  we  have  also  received  100 
guineas  fron  Di  Beei*s  Explosive  Works, 
25     gu  :.  'i     the      N'-\\      Transvaal 

Chemical  Company,  and  £25  from  the 
U.S.A.  Explo*  I  mpany.  It  is  obvioiw 
there      an  ral      firms     yet      to      be 

approached.     The  letter  covering  the  dona- 
tion  froi  (     ntral    Mining    and    In 
menl    Co  Ltd.,    sa\ s,    intt  r  <///</  : 

With    the    objects    foi     which    tlii.-    Fund    is 
"  being    established    we   are   entirely    in   agree 
■  menl .    and     we    sincere!}     1 1  usl     thai     j 
•  -    towards     i  -   est  iblishment   on   a 
•.ill   be  Buccessfol." 

\\  ■     are    verj    grateful    to    these 
and  we  hope  the  fund  will  do  all  we  antici- 

I  ate  it   will  do. 

JOINT     II  IU8]  NO. 

The  Joint  Housing  Fund  at  pr< 
Is  Fit  £20i  18s  which,  together  with 
the  £150  donated  from  the  Society's  funds. 
brings  the  total  to  £353  iss.  The  average 
contribution  per  member  is  approximately 
tour  guineas.  We  Know  there  are  a  large 
number  of  members  -till  to  contribute 
in  fact,  we  hav(  onlj  received  -'<~  contri- 
butii  ns.  The  cause  is  a  good  i  ne.  I  hope 
that    at    the   next    mi  September, 

my   successoi    will   be  able   to   announ 
siderabl}    larger  amount 

\\\i    \|.    REPORT  OF   -  OUNCIL 

The     President:     I     will     now     ask     the 
tarj   to  read  the  Annual  Report .     The 
balance  si t   has  been  distribute  I 

The  Secretary:  The  following  is  the 
Report  upi  □  the  work  of  the  Society  during 
the  past  year  submitted  by  your  Council  :  — 

[ccounti. — In  the  stat  ment  now    I 
you  it  will  fa  d  that  there  has 

an  improvement  in  the  revenue  side  of  the 
m pared  with  t  he  pie\  i<  us  \  ear. 
The  increased  recovery  of  subscriptions 
under  all  heads  has  been  ver>  satisfactory, 
taking  into  consideration  the  difficult  period 
through  which  we  are  now  passing. 
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On  the  other  hand  the  expenditure  has 
been  heavy,  and  includes  the  Society's 
donation  of  £150  to  the  Associated  Scientific 
and  Technical  Societies  of  South  Africa. 
Extra  demands  which  have  been  made  in 
respect  of  the  salaries  of  the  Society's 
officials,  and  the  increased  cost  of  printing 
and  stationery  are  chiefly  responsible  for 
the  excess  of  expenditure  over  revenue 
appearing  in  the  accounts  for  the  past  year, 
amounting  to  £265  14s.  2d. 

Though  the  nett  revenue  from  advertise- 
ments in  the  Society's  Journal  was  £103 
more  than  in  1918-19,  this  has  been  more 
than  counter-balanced  by  the  enhanced  cost 
of  production. 

Membership. — Twenty-eight  new  Mem- 
bers have  'beep  elected  during  the  year 
under  review,  and  eight  Associates.  Six 
Students  also  have  been  admitted.  Eleven 
Members  and  eleven  Associates  have 
resigned,  and  your  Council  records  with 
sincere  regret  the  deaths  of  the  following  :  — 

Hon.  Member. — John  Stuart  Mac  Arthur. 

Members. — Dr.  J.  Loevy  (Past  President), 
R.  C.  Boyes,  A.  L.  Edwards,  D.  M. 
Ferguson,  C.  D.  Leslie,  Dr.  Donald 
Macaulay,  O.B.E.,  M.  T.  Murray,  and  (i. 
C.  Paterson. 

Associates. — B.  A.  Johnson  and  W.  A. 
Poynton  (on  Active  Service),  A.  H.  Brown, 
W.  Gallant  and  F.  A.  Marriott. 

During  the  last  five  years,  owing  to  the 
lack  of  information  regarding  the  where- 
abouts and  movements  of  Members  and 
Associates  consequent  on  the  war,  no  action 
has  been  taken  in  regard  to  subscriptions  in 
arrear,  as  your  Councils  have  feared  that 
injustice  might  be  done  to  many  who, 
through  circumstances  beyond  their  control, 
had  been  unable  to  keep  up  their  active 
interest  in  the  Society.  In  consequence, 
the  published  lists  of  Members  for  the  last 
three  years  has  been  somewhat  inflated.  Your 
present  Council  lias,  however,  decided  thai 
the  time  has  now  arrived  when  it  is  desirable 
to  determine  the  actual  position  of  the 
Membership  roll,  and  it  has  been  found 
necessary  to  strike  off  the  names  of  sixty- 
three  Members  and  sixty-eight  Associates  oi 
whom  all  trace  had  been  lost,  while  the 
remainder  have  been  classified  as  doubtful 
and  active,  as  set  forth  in  the  appended 
table.  Your  Council  considers  thai  the  policy 
of  the  Society  should  be  to  entertain 
in  the  most  favourable  manner,  applications 
for  reinstatement  from  Members  who  may 
have  been  struck  off  the  tolls,  and  also  to 
remit  a  portion  or  the  whole  of  their  arrear 
subscriptions  should  this  be-  justified  by  the 
circumstances. 
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Dr.  A.  Rojers,  F.B.8.     '/'/<•  Idenii)  Qnarlz  Particles  in  K  Samples.        _4s 


noil  of  Honour. — It  i.s  proposed  I 
this  list    with    the    expiring  .1  to 

publish  at  un  (.arly  date  u  complete  Kul|  ot 
all  Members  who  have  tuken  part  in  the 
Great  War,  as  an  integral  part  ol  the 
Journ  d. 

II  iii  Mi  morial. — On  the  suggestion  of  the 
Joint  Committee  on  Closer  Union  and  Joint 
11  ising,  it  was  decided  hy  the  Committee 
which  you  elected  at  the  Ordinary  General 
Meeting  on  20th  September,  1919,  to  leave 
this  matter  for  their  consideration,  in  order 
that  joinl  :.     might    be    taken   in  the 

matter  if  a  suitable  home  could  be  obts 
for  the  B  ci<  I 

Papers   and   Journals.     Papers    and   con- 
tributions and  the  ensuing  discussions  have 
continued   to   be  ol   a   high   standard   as   is 
oced   by  the  interest   in   the  Society  's 
Journal  taken  bj  contemporaries.     The  ft  I- 

lowing  original  papers  have  I u  published 

during  the  year :  — 

July,  1919.-  "The  Solubility  of  Gold  in  Cyanide 
Solutions,"  by  Mr.  II.  A  \\ 
let,  1619.  "  <  lold  Zinc  <  'yanide,"  by  Mr. 
W.  I.\  Feldl  mann. 
September,  L919  The  President's  Address,  "The 
Positioi  '  the  <  'hernial  in  South  Africa,"  by 
M       l.i      Gray,    V  I  I 

ins      M'K  Mini-.     Northern 

Rhodesia,"   by   Mi     E    M.   Weston. 
I  •(  tober,      L919      "   \      '  lent  ral      Review     of     the 
Bcom  i  .it  tending     t  he    <  told     and 

Metal    Mining    in    the    Pretoria     h. 
torate    during    the    period    1904    to    191 1."    by 
Mi      I     G 

Ranging  Wall  Support  on  the  Far  Bast   Rand," 
by  Hi     I.    W.   Macer. 

iber,      1919.     "  Sum..      Possible     Causi 
D  between     M  ine     and      Bo 

Weights    of    Gold    B  b\     Mr.    II      I:     - 

Wil 

ber,     L919      "  The     Solubility     of     Zinc     in 
Cyanide  Solutions,"  by   Mr.    II      \     White. 

Januai  \n     I  n  usual     P saa     in     the 

Gold     Ore,"     bj     Mr     1.      B 
lint       B 
February,     1920.     "  <  'an     Amalgams!  ion     be     1 1 
ri  With]      !■■    Mi     E    \l     West 

ptcd   on   the    Mew    <  loch   G     I  M 
f"i     reducing    the    Consumption    of    Mercury," 
!.•    Mr     II     I     I. 
March,   19  I  ioni   on    [rrigal  ion," 

bj    Mr     \     Ba   ult       B  Si   ,  F.I.I 
April,    1920       '  The    Idt  ntifii  ation 

tides   in    Konimetei    Samples,"   bj    Dr.     \     W 
!•       i      il:- 

I    the  Glol 
Phcenin     M  n<      Southern    Rhodesia,"    by    Mi 
II     R     Edmai 

Mercuri  il     Pi  — i.m   ,"    l. .     Di       \     -i      0 
C.M.G 
May.    19  '  IP  emium,"    b      Mi      - 

ns. 
Orantt      Grants    for    prizes    have    been 
made   to  the   Students  of  the  Government 
Miners'  Training  School  and  to  the  evening 


cdass  stii'i  the  South  African  School 

ot  Mines  and  Technolt  l'.v.  while  th<  usual 
donation  o   made   to   the   Seymour 

Memorial  Library. 

Closer    Working    mal    .Joint    Il> 
Scientific    ami    Technical    Societies.-  ' 

-  has  been  made  in  connect  ion 
with    this    scheme.       The    efl  I    the 

•Joint   Commit  aerously  aided   by  the 

Transvaal  Chamber  of  Mines  have  resulted 
in  the  acquisition  of  an  eminently  suitable 
building,  mi. I  the  formation  of  "The  Ass 

i   Scientific  and  Technical  Societit 
Si.nth   Africa,      t  t   which  y<  ui    S  and 

others  which  have  participated  actively 
in  the  J<  int  Housing  movement,  are  founda- 
t ion  Members.     A  full  rep<  it  of  the  pn 

in    this    connection    appeared    in    the 
■  //  for   \|'f;l 
Mr.    l'eie\   Cazal  t    I  .  elected  first 

President   i  t    the  1 1  d   Societies,   and 

the    Inaugural    Meeting,    held    in    the    new 
■  n  the   Tit  li  t  I  June,   was  enthusias- 
tically  suppor  ed  l>\   an  attendance  of  aboul 
four   hundred. 

li(  si  arch   Endowmt  Fun  I 

\   being  established  for  the  encou 
iii'-nt     of     research     in     connection     with 
Chemistry,     Mining    and    Metallurgy,    and 
i  ous  donal  ions  ba\  e  been  recen  ed 
up  t  It  has  been  d  cided  that  these 

monies  should   form   the   nucleus 
petual   fund,   the   revenue   from   which   will 
provide    grants     .and     prizes     to    rest 
workt  i  lis  has  necessitated  an  amend- 

ment of  the  Constitution  and  Rules  <>f  the 
!y,    w Inch    was    tin     pui  the 

Special  General  Meeting  this  evening. 

Training  of  /■'-  (  irni  d  Soldii  rs  <ni<l  Phthisis 
Men    as    Prospectors.-  Your    Council    has 

ni  ot  mmunication  with  the  Ministt 
Mines  and    Industries    with    the    « »1  >j< 
obtaining  the  assistance  of  tht    i  ment 

in  the  furtherance  of  this  object.     \  Byllabus 
has    been    arranged    \>\    the    South     \i 
School  ot   Mines  and  Technology,  and  your 
<  !<  uncil    i-   ad\  ised    thai    t  he   Commiss 
ft  r   l.'etin m  d  Sold  p  >ndence 

with  the  Secretary,  Governor-General's 
Fund  regarding  the  pi  of  the  n 

Bary  funds. 

Minim/    Exhibition.     The    Fourth    Mining 
Exhibition   of  the   Society   was   held   in   the 
II  dl.    South     \ti  iean    School    of 
Mines   and   Technolt  gj  .     from     tin    2 1 

January,  1020  The  Exhibition  whioh 
w  as    '  ii    a    smaller   scale    than    our   pr< 

•  in  d   by    1 1  -    E  cellency,   the 
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Governor-General,  Viscount  Buxton.  Full 
particulars  appeared  in  the  February 
Journal.  The  Society  is  indebted  to  the 
Chamber  of  Mines  for  meeting  the  expenses 
in  connection  with  the  Exhibition. 

Annual  Dinner. — After  an  interval  of  six 
years  the  Annual  Dinner  of  the  Society  has 
been  resumed,  and  a  very  pleasant  gatherng 
took'  place  at  the  Carlton  Hotel  on  the 
evening  of  Saturday,  the  8th  May.  It  is 
to  be  regretted  that  the  number  of  guests 
was  smaller  than  in  pre-war  days,  but  it  is 
hoped  that  in  future  the  function  will 
become  as  popular  as  of  yore.  A  full  reporl 
of  the  Dinner  appeared  in  the  May  Journal. 

Council. — Ten  Meetings  of  the  Council 
have  been  held  during  the  year  as  well  as 
several  Committee  Meetings.  The  attend- 
ance at  the  Council  averaged  ten  to  eleven, 
and  were  as  follows:  — 


Jas.    Gray    ... 

10 

J.  J.  R.  Smythe 

..      8 

•J.   Chilton  ... 

10 

T.   G.   Trevor* 

..      1 

G.   A.   Watermeyer  ... 

7 

F.    W.    Watson5 

..      5 

A.    Whitby 

— ■ 

F.   Wartenweiler* 

..      6 

J.    H.    Thurlow 

8 

E.    M.    Weston7 

..      1 

H.    H.    Adam 

3 

H.   A.   White 

..     6 

I!.    A.    Cooper 

4 

*W.   R.   Dowling 

..     2 

C.   J.    Gray 

8 

*H.    S.    Meyer 

..     3 

C.   H.  Greathead'     ... 

2 

*S.   H.   Pearce 

..     3 

H.   C.   Hilton2 

1 

*J.   E.   Thomas 

..     1 

J.    H.   Johnson 

7 

*J.   A.   Wilkinson 

..     4 

A.     King3    ... 

5 

Lt-are    of    absence    granted     for:     (1)     three     meetir 

ps 

(2) 

resigned.    Xov.,     1819;     (3) 

five    meetings;    (4,    elec 

ed 

Feb., 

11120:    (5)    five    meetings; 

(6) 

two    meetings;     (7) 

11-health. 

*  Past    President. 

The  Council  regrets  the  loss  of  the  ser- 
vices of  Mr.  H.  C.  Hilton  owing  to  111- 
nealth. 

The  Council  desires  to  place  on  record  its 
appreciation  of  the  services  rendered  by  the 
Hon.  Auditors  and  Hon.  Legal  Advisers, 
and  also  by  the  following  Committees:  — 
Finance:  Messrs.  J.  R.  Thurlow,  Jas. 
Gray,  G.  A.  Watermeyer  and  J.  J.  R. 
Smythe.  Editorial:  The  President,  Messrs. 
J.  Chilton,  A.  Whitby,  H.  R.  Adam,  C.  J. 
Gray,  C.  H.  Greathead,  Dr.  J.  Moir  and 
E.  A.  White.  Mining  Exhibition:  The 
President,  Messrs.  J.  Chilton,  J.  R. 
Thurlow,  F.  Wartenweiler,  A.  Whitby  and 
II.  s.  Meyer.  War  Memorial  :  The  Presi- 
dent, Messrs.  H.  A.  White,  A.  Mc-A. 
Johnson,  W.  R.  Dowling,  Prof.  J.  A. 
Wilkinson,  Lt.-Col.  E.  Pain,  O.B.E.,  and 
H.  A.  Read.  Annual  Dinner:  The  Presi- 
dent, Messrs.  H.  S.  Meyer  and  S.  H. 
Pearce,  and  also  to  their  representatives  on 
the  Joint  Housing  Committee,  Mr.  II  S. 
Meyer  and   Prof.  J.  A.  Wilkinson.     If  may 


be  here  mentioned  that  Pi»f.  Wilkinson, 
who  has  served  on  this  Committee  since  its 
inception,  originally  broached  the  question 
Closer  Union'  at  a  Council  meeting  of  this 
Society  so  far  back  as  March.  I'M  1.  The 
Council  has  also  to  record  the  loss  of  the 
services  of  Mr.  F.  Rowland  after  having 
fulfilled  the  position  of  Secretary  to  the 
Society  for  twenty-three  years.  Mr.  Row- 
land resigned  in  order  to  give  full  time  and 
attention  to  the  Secretarial  duties  of  the 
South  African  lied  Cross  Society.  Tn  his 
place  Capt.  H.  A.  G.  Jeffreys,  O.B.E.,  was 
appointed  Secretary  to  the  Society,  and  he 
took  up  his  official  duties  on  the  1st  March. 

The   President:     In  moving  the  adoption 
of  the  Annual   Report  and  Financial   Stale 
ment,    I  desire    to   draw   attention   to   a    few 
of  the   more  outstanding  points   in   connec- 
tion with   tin'  year's  work'. 

The  mo-t  satisfactory  feature  is  the  con- 
summation of  the  hopes  and  aspirations  of 
the  Scientific  and  Technical  Societies  of 
South  Africa  in  having  successfully 
obtained  a  Joint  Home.  The  suitability 
of  the  building  must  have  been  apparent 
to  those  vvho  were  present  at  the  inaugural 
meeting  held  recently  in  the  premises  for 
the  purpose  of  enabling  members  to  be- 
come acquainted  with  their  new  domicile. 
I  anticipate  that  the  future  of  the  Associ- 
ated Societies  is  one  which  must  be  pro- 
ductive of  good  not   only  to  the  members 

of  the  interested  societies  but  to  the 
country  at  large.  The  donations  which 
have  already  been  given  towards  the 
scheme  in  response  to  the  appeal  by 
m<  mbers  and  associates  of  this  Society  have 
so  far  been  extremely  generous.  T  hope 
that  those  who  have  still  to  contribute  will 
do  so   a-   soon   as   possible. 

The  resumption  of  the  Mining  Exhibition 
and  tlie  Annual  Dinnei  were  the  most  not- 
able events  of  the  year,  but  it  is  to  be 
regretted  that  owing  to  insufficient  sup- 
port, the  latter  resulted  in  a  financial  loss. 
This  is  nof  what  it  should  be,  and  T  hope 
that  there  will  be  no  repetition  of  this  lack 
of  interest  in  connection  with  future  social 
functions. 

The     Exhibition,     from     the     educative 

point  of  view,  was,  as  you  are  aware,  a 
great  success.  We  were  indebted  to  our 
Honorary  President,  His  Excellency  A'is- 
count  Buxton,  who  graciously  consented 
to  open  it.  His  Excellency's  impending 
departure  from  South  Africa  is  regretted 
bv  all  sections  of  the  eommunitv. 
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The  number  of  new  Members  and  Asso- 
ciates who  have  been  elected  during  the 
year  shows  a  gratifying  increase  over  recent 
years,  but  there  still  remain  many  who 
would  benefit  bj-  association  with  the 
Society  but  who  do  not  at  present  realise 
this.  Eesignations  have  unfortunately  been 
heavy  and,  as  stated  in  the  Report,  the 
Council  has  deemed  it  advisable  to  strike 
off  the  roll  about  130  Members  and  Asso- 
ciates. Last  year's  Report  stated  the 
necessity  for  consideration  of  the  position 
in  view  of  the  large  number  of  Members 
and  Associates  whose  subscriptions  had 
fallen  into  arrears.  The  Council,  however, 
will  sympathetically  consider  any  applica- 
tions for  reinstatement  which  may  be 
received. 

The  losses  by  death  have  been  large,  and 
we  have  k>  record  our  regret  and  sympathy 
with  the  relatives  who  have  been  bereaved. 

The  necessity  and  utility  of  the  Society 
has  been  shown  by  the  large  number  of 
original  contributions  which  have  been 
received.  It  is  hoped  that  the  awards 
which  it  is  proposed  to  offer  under  the 
Research  Endowment  Fund  will  result  in 
original  contributions  of  real  merit  being 
presented  to>  the   Society. 

The  Council  regrets  the  delay  in  issuing 
Indexes  for  Volumes  18  and  19  of  the 
Journal,  which  was  due  to  the  pressure 
of  war  work  on  the  late  Secretary  in  con- 
nection with  the  Red  Cross  Society.  That 
applying  to  Volume  18  was  issued  with  the 
May  Journal,  and  Volume  19  is  in  the 
press  and  should  be  in  your  hands  very 
shortly. 

On  the  financial  side  it  will  be  observed 
that  the  deficit  on  the  year's  working  is 
chiefly  due  to  increased  salaries,  which  is  in 
keeping  with  the  spirit  of  the  times  and  also 
to  your  donation  trom  the  accumulated 
funds  towards  the  Joint  Housing  Scheme. 
I  must  acknowledge  my  sincere  apprecia- 
tion of  the  work  of  Mr.  Thurlow,  Honorary 
Treasurer,  and  his  zeal  in  the  interests  of 
the  Society.  Mr.  Rowland's  resignation 
alter  his  long  secretarial  connection  with 
the  Society  was  an  unexpected  shock.  I 
desire  to  record  the  Council's  appreciation, 
as  well  as  my  own,  of  the  excellent  man- 
ner in  which  Mr.  H.  A.  G.  Jeffreys,  who 
was  appointed  to  the  vacancy,  has  carried 
out  the  duties. 

The  attendances  at  the  Ordinary  Meet- 
ings have  been  in  no  way  commensurate 
with    what    we    are    entitled    to   expect.     It 


should  be  realised  that  it  is  not  right  to 
leave  the  conduct  of  the  Society  to<  a  few 
enthusiasts,  and  towards  this  undesirable 
position  we  are  gradually  approaching. 
Membership  of  the  Society  should  be 
regarded  as  a  privilege  and  an  honour.  It 
must  be  obvious  to  you  to-night  that  we 
are  not  receiving  the  support  we  are 
entitled  toi  receive.  We  have  gentlemen 
elected  to  the  Council  who  honour  us  by 
their  non-attendance.  We  would  like,  and 
have  reason  to  expect,  their  support  at  our 
meetings.  In  many  instances,  as  you  will 
see  by  the  list  of  attendances  at  Council 
meetings,  we  hav)e  lacked  the  benefit  of 
their  presence.  I  consider  this  is  a  most 
undesirable  state  of  affairs.  It  was  sug- 
gested at  the  last  Annual  Meeting  that  the 
list  of  attendances  should  be  issued  with 
the  ballot  paper  in  order  that  members 
should  know  how  to  vote.  I  regret  this 
was  not  done  this  year.  I  think  the  list 
of  attendances  at  the  ordinary  meetings 
should  be  also  issued;  it  might  stimulate 
those  members  whose  duty  i+  is  to  attend. 
Another  thing  which  1  greatly  deplore,  in 
common  with  fellow  Councillors,  is  the 
manner  in  which  those  who  have  passed 
the  chair  retire  into  an  obscurity  which  we 
do  not  desire  and  do  not  Tjipreciate,  and  I 
think  that  something  should  be  done,  by 
way  of  alteration  of  the  Constitution,  to  get 
these  gentlemen  to<  come  back  into  the  fold 
and  give  us  their  support  and  advice, 
because  I  am  sure  their  advice  is  valuable; 
they  have  passed  the  chair  and  have  valu- 
able knowledge  regardin°-  the  working  of 
the   Society. 

At  the  last  Annual  General  Meeting  it 
was  announced  that  Peace  had  been  signed 
and  expressions  of  satisfaction  at  the  pleas- 
ing prospect  which  appeared  to  be  in  view 
were  made.  Unfortunately  our  optimism 
has  not  been  justified,  and  to-day  we 
appear  to  be  even  further  off  a  general 
settling  down  to  pre-war  conditions  or 
something  approaching  those  conditions 
than   was   then   anticipated. 

South  Africa  has,  to  a  very  great  extent, 
been  free  from  the  troubles  which  have 
affected  other  countries,  and  it  says  much 
for  those  controlling  affairs  that  where  the 
spirit  of  unrest  has  appeared  it  has  been 
speedily  and  satisfactorily  dealt  with.  Witli 
good  sense  and  a  willingness  to  examine 
matters  from  all  points  of  view  there  is  no 
reason    why   this    should   not    continue. 

The  last  six  years  lias  seen  an  enormous 
advance    in    connection    with    the    develop- 
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ment  of  the  potentialities  of  the  country, 
and  the  figures  obtained  from  the  last  in- 
dustrial census  reflect  this  expansion. 
There  are  now  5,918  factories  within  the 
Union  employing  50,000  white  and  84,000 
semi-skilled,  unskilled  and  native  workers. 
The  annual  value  oi  the  manufactured 
Is  was  661,000,000,  and  of  the 
£34,000,000  <I  raw  material,  53  was 
derived  from   South   Africa. 

During  the  lasl  year  many  of  the  lower 
grade  mines  were  only  able  to  continue 
owing  to  the  gold  premium,  bul  the  gradu- 
ally increasing  working  costs  bave  in  man} 
cases  nullified  the  effecl  of  this  premium, 
and  to-day  either  a  total  cessation  of  opera- 
tions or  drastic  retrenchment  lias  been 
necessary.  Thi  serious  position  which 
would  result  not  onlj  I  i  t he  Ti ansvaal, 
but  to  the  whole  of  South  Africa  by  the 
.,!  employmenl  "I  large  numbers  of 
workers  is  a  matter  ol  immediate  concern 
bo  all  ol  H-.  It  is  satisfactory  to  find  that 
in  one  or  two  mines,  where  retrenchment 
has  been  deemed  necessary,  l>.\  co-operation 
and  e  spirit  of  mutual  trust  between 
employer  and  employee  a  mont  blj  I  - 
Borne  magnitude  has  been  turned  bit 
profit  which,  though  ol  small  dimensions, 
idence  of  w  hat  can  I"-  done  by  a  reali- 
sati<  ii  "l  the  position. 

In  \ icu  of  the  marked  advance  in  respect 
of  new  industries  it  is  bul  natural  to  anti- 
cipate thai  these  industries  will  soon  be 
able  <«>  absorb  those,  who  will  require,  as 
ull  of  the  gradual  closing  doM  n  ol  the 
mines,  to  seek  another  market  for  their 
labour. 

The  transition  period  will  doubtless  be 
trying  nature,  Inn  in  carrying  it  <»ut. 
u  i-  not  too  much  t<>  ask  that  employers 
and  employ  i  e  i  w  ill  not  impute  ulterior 
motives  to  one  unothcr,  and  thai  a  spirit 
of  toleral  ion  \\  ill  pre>  ail  in  all  discus 

The  potent  ialit  ii  -  ol  South  Africa  are 
attracting  attention  from  outside,  aiicl  the 
developmenl  of  these  latent  resources  will 
demand  the  skill  and  knowledge  of  those 
practising  (among  others)  the  professions 
embraced  within  our  title.  The  Society's 
meetings  afford  a  clearing  house  where  new 
id<  a?  and  proci  sses  can  be  debated  and 
criticised  in  a  maimer  which  would  grcath 
help  in  a  forward  development  of  South 
Africa,  and  a  is  t<>  1"'  hoped  that  the  opp<  r 
tunitv  afforded  will  he  taken  advantagi 

With  these  remark-.  I  have  much  plea 
sure  in  moving  the  adoption  ol  the  Report 
and    Financial   Statement. 


Mr.  J.  Chilton     I         /'       dent) :     1  have 

much    pleasure'    in    seconding.      In    looking 

over     tiie     Annual     Report     and    Financial 

ment    we    get    distinct    proof    <>i'    the 

healthy     state    ol     thi-     Society.  We     are 

getting  into  our  stride.  We  have  started 
with  the  Exhibition  and  the  Annual 
I 'inner:  we  are  getting  back  to  where  we 
were.  Then  again  the  papers  which  have 
id  before  the  Society  have  been 
remarkable  tor  the  ability  shown  by  the 
writers.  There  is  one  thine  which  struck 
me  about  the  Chemical,  Metallurgical  ami 
Mining  Societj  n  i-  thi-.  We  are  about 
the  old;,  Society  on  the  licet'  which  deals 
with  what  I  might  call  the  humanitarian 
or  human  side  of  the  industry.  When 
phthisis    was    th<  ol    this   country 

We   dealt    with    that,    and    when    the    accident 

rale    was   appalling   we  deal!    with    that    to 
-<  me  extent,  and  in  the  year  that   has  just 
passed    mercurial    poisoning   has   been   con- 
sidered.    We    have    not    only    kept    up   our 
reputation,  hut  we  have  broken  new  ground 
in    the    closer   housing    schemi     and    in    the 
.red     Endowment     Fund.       So  that    I 
thinlc,  gentlemen,  although  it   is  matter  for 
ur   financial   statement    is  not 
iod  a-  it   was,  it   is  gratifying  t<>  know 
that     we    an     exhibiting    at    least    all    the 
symptoms  of  a   v erj    healthy  Society. 
( 'ai  ried    unanimously. 

The  President:     The  Scrutineer-'  report. 

Johannesburg, 
26th  June,   1920. 
Tht    Chairman, 
.1  nnual   >  M  <  <  ling, 

Chemical,    Metallurgical    and    Mining 
-  ,  m  ty   "/    South    .  I  frica, 
Johannesburg. 

Deal    >m. 

We  have  t"  report  that   we  have  received  eighty 
eight     closed     envelopi  ining     ballot     papers, 

and    as  .i    result    of   em-  Bcrutiny    we   find    that    the 
following   gentlemen   have   been   elected. 

/'/.  M  i .    James    <  'hilton    i  unopposed). 

I'e'  I'n  -iih  ni ~      Mr.    V     Wartenweiler,   Mi     0     \ 
Watei  mej  ei    and    Mi     I      W      Wat  son. 

//"//.    Treasurer.     Mi      I     I!      fhurlow   (unopp 

1/   .   /..  i  it  'ouncil. 

Mi  II     I:     Adam.  Mr.  J.   J.    R     Smythe. 

I  i     Graj  Mi  J.    Watson. 

Mi  i  II     Greathead  Mi  E     M     Wi   ton. 

Mi  .1  II    . I.. Ia> -u.,.  Mi.  A.    Whitbj 

Di  \  i     stein  Mi  II      \     White. 

Ml  K  I  '.mi  Mr  I.    A      W II. urn. 

\     in    faithfully, 

-     Newton,    Pi  >■•  \    T.    Moi 

i.     \     1 1  -  in' \     TnoM  « 
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The  President:  I  congratulate  you  on 
the  choice  you  have  made  of  Office-bearers 
and  Council  for  the  ensuing  year.  In 
electing  Mr.  Chilton  as  your  President  you 
have  elected  a  gentleman  who  has  served 
a  long  and  faithful  apprenticeship  on  the 
Council  and  also  as  a  Vice-President,  and 
a  gentleman  who  will  cany  out  the  duties 
of  his  office  in  a  manner  which  will  cer- 
tainly meet  with  your  approval.  The 
Vice-Presidents  represent  each  branch  of 
our  three  sciences,  and  are  also  tried  and 
trusty  Councillors.  With  regard  to  the 
Council,  we  have  to  welcome  hack-  to  the 
Council  Mr.  Pam,  a  fonnei  Vice-President, 
and  Mr.  John  Watson,  who  for  many  years 
was  on  the  Council,  and  you  have  also  go1 
an  infusion  of  new  blood,  which  I  think  is 
to  its  advantage. 

Mr.  J.  Chilton  (Vice-President):  T  am 
very  much  obliged  to  you  for  your  kindness 
in  electing  me  as  President  for  the  coming 
year.  I  am  still  more  obliged  to  you  for 
the  splendid  support  you  are  giving  me  by 
electing  as  Members  of  Council  those  gen- 
tlemen whose  names  appear  on  the  black- 
board. I  notice  I  have  got  some  of  the 
veterans  of  the  Society  to  steady  me,  and 
I  also  notice  T  have  some  new  members  to 
give  enthusiasm  and  "  punch."  Gentle- 
men, T  thank  you  for  my  election  and  for 
theirs. 

Mr.  F.  W.  Watson  (Member  of  Council): 
T      desire      to      thank      the      members      of 

this  Society  for  the  honour  they  have 
done  me  in  electing  me  a  Vice-Presi- 
dent I  appreciate  the  honour  very 
highly,  and  J  am  sure  T  speak  for  the 
other  Vice-Presidents  when  T  say  we  shall 
do  our  best  for  the  Society  in  the  coming 
year,  and  will  endeavour  to  uphold  the 
position.  Las!  year  unfortunately  I  was 
unable  to  take  much  part,  as  I  was  away 
from  the  Transvaal.  There  was  one 
remark  which  I  noticed  the  President  made 
in  his  Valedictory  Address,  if  I  may  call 
it  such,  that  was,  with  regard  to  the  in- 
dustrial wealth  of  the  Transvaal,  and  I 
think  we  may  hope  for  papers  that  will 
deal  with  things  apart  from  mills,  cyanide 
tanks  and  mine  shafts.  W<  hope  to 
some  industrial  papers  in  the  future,  and 
T  am  sure  we  may  look  forward  to  a  future 
for  this   Society. 

I  beg  to  propose  a  very  hearty  vote  of 
thanks  to  the  Scrutineers  for  the  way  in 
which  they  have  carried  out  their  arduous 
duties. 


Mr.  C.  J.  Gray  (Member  of  Council): 
I  have  to  tharik  you  for  honouring  me  by 
electing  me  a  Member  of  Council,  and  in 
saying  this  I  think  I  can  also  speak  for  the 
other  Members  of  Council  who  have  just 
been  elected.  It  is  not  only  an  honour, 
hut  1  suppose  one  should  consider  it  a 
privilege  to  do  his  Lest  for  the  Society. 
Personally,  1  shall  endeavour  to  do  my  besl 
and  1  think  all  the  other  Members  of 
Council  will  endeavour  to  do  their  best 
also  to  attend  the  meetings  and  to  do  all 
they  can  to  press  forward  the  interests  of 
the  Society.  At  the  same  time,  I  would 
aslc  the  members  who  are  not  on  the 
Council  to  give  us  all  the  assistance  they 
can  in  their  power  by  attending  the  meet- 
ings of  the  Society  and  by  contributing 
papers  and  notes  to  our  proceedings  on 
matters  which  may  be  of  interest,  and  also 
that  they  will  help  as  far  as  they  can  by 
inducing  their  friends  to  become  members 
so  that  we  can  go  forward  and  make  the 
Society  very  much  stronger  than  it  is  at 
present. 

I  second  the  vote  of  thanks  to  the 
Scrutineers. 

Mr.  S.  Newton  (Member):  On  behalf 
of  the  Scrutineers,  I  would  like  to  thank 
you  all  for  the  very  kind  remarks  you  have 
made  in  reference  to  the  arduous  duties 
we  undertake  and  I  may  say  look  forward 
to  every  year. 

The  President:  T  desire  to  move  a  vote 
of  thanks  to  our  Honorary  Auditors  and  our 
Honorary  Legal  Advisers  for  their  assist- 
ance during  the  past  year.  The  Honorarv 
Auditors  have  a  large  amount  of  work  fall- 
ing to  them  every  year,  and  I  think  it  is 
but  right  that  we  should  acknowledge  our 
thanks  to  these  Honorary  Officials  for  their 

Services, 
PRESENTATION    TO    MR.    F.    ROWLAND,    O.B.E. 

One  of  the  most  pleasing  duties  which 
has  devolved  on  me  during  my  term  of 
office  is  that  which  I  am  called  upon  to 
undertake  to-night.  Tt  is  a  task  which  T 
nevertheless  approach  with  feelings  of 
',  for  it  marks  our  formal  farewell  to 
our  old  friend  and  Secretary,  Mr.  Rowland. 

The  manner  in  which  Mr.  Rowland  has 
served  the  Society  during  the  long  period 
of  23^  years  he  has  been  connected  with 
it  is  well  known  to  you.  He  became 
ciated  with  it  soon  after  its  formation, 
and  has  seen  the  growth  and  development 
from  a  membership  of  something  under  100 
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to  the    prea  ml    d  c  It    was   with 

something    akin    to   consternation    that    we 
1    the   news   of   b  e  aati<  n,    but   it 

was  tempered  by  the  knowledge  that 
he      was     Leaving     to     take      up 

with   the    I:       (  So  riety, 

which  this  Society  was  largely  instrumental 
md  in  connects  n  with  which 
ilways     maintained     a     lively 
interest.        As     vou     may     recall,      I 
Wilkinson   was  el  -   your  representa- 

tive at  the  time  of  il  tion  and  i 

1  bairman  throughoul  the  war,  and 
your  Council  at  that  time  granted  permis- 
sion  to   Mr.    Rowland   to  acl    as   its    I! 

bary,   which  he  continued  to  do  until 
his  recent  appointment    as  Secretary. 

Mr.  Rowland  is,  therefore,  not  taking 
on  anything  new,  but  will  be  able  to  di 

ne   and   attention   to  the   very  bu- 
rnt work  in  connection  with   Red  ( 
propaganda. 

Mr.     Rowland's     labours     in     connection 

w  ith    Red   <  !ro  is,   South   .'  fric  i,  duj  ing  the 

I  i<  m    from    the    King, 

and  the  <  >rdei   i  f  an  0  »f  the  Erii  ish 

Empire    was    bestowed    upon    him.        This 

privilege   t<  '    in   a 

ble    manner   our    apprec  the 

sen  ices  he   has  n  ndered   to  the  Chemical, 

Metallurgical  and  Mining  Society  of  South 

Afrii 

I  would  ask  y<  u,  Mr.  Rowland,  to  accepl 
this  cheque,   contributed    by   the    Men 
and  -  of  the   Society  ,  as  a  s 

'.    of  <  nr   apprecial  ion    oi    the   <l>  • 
servic  have  rendered  in  your  capacity 

■  iry.  At  the  ban  i  time,  on  their 
behalf,  1  wish  you  success  and  prosperity 
in  the  future. 

Mr.  F.  Rowland  (late  Secretary,  C .  \l. 
a  M  Society) :  Mr.  President  and  gentle- 
men, I  am  not  an  extempore  speaker,  so 
I   have  written     ui    a   fe\*    no!  I    \\  as 

informed  thai  this  presentation  was  to  be 
made  to  me  to  nighl .  I  am  very  grateful 
to  you,   sir,   for  the  kind  you   have 

ii   and   f<  r  this   tangible   mark  of  the 
ciation   of   the   members    for  the 
vices  I  have  rendered  to  the  Society  as  its 
Secretary    f<  r    s> ■   many    y  When    I 

on   you.    sir.   and    trw  n    l<  ok    back,   1 
begin  to  reali  »e  that  J  I  and 

od  thin  on  top. 
When    I    6rs1    took-    up    the    position 
Secretary   to   this    Si  e:  t  \    as   an   empl 
of  the  Rand   Agency,  Ltd.,   in   1896,   I  be- 
lieve you.   Sir,   were  still  a  boj    al   Bchool, 


and  I  wonder  whether  you  will,  as  so  many 
Past-Presidents  havei  don-,  Bimplj  leave 
the  chair  and  then  lose  interest  in  the 
Socie-  rk — I   had   written   this   I 

President     had    written    his    remarks, 

as   a    matter  of   tact— hut    I    do  hope   you 

i .    for    it  I    help    thine-    alolie    it 

the   old    members   continue   to  attend    the 

meetings  and  buck  things  up. 

It  was  on  tl  mber,  1896,  that 

1  first  attended  a  Council  meeting  and  from 
that    date    until    March,    1920,    me^tinj 
do  not    think   1  missed   more   than  f<- 
five    meetings    altogether,    either    Council, 
mittee,  or  General  Meetings,  and  then 
only  through  illness.     That,  I  think,  should 
mewhal  of  a  record 
Mr.    Feldtmann    and    Mr.    Butters    were 
th  •    first    two    Presidents    under    whom    T 
served,   and   it   has  been   particularly  grati- 
fying   to    me    to    have    received    sim        ! 

ned.    cordial    and    appreciative    I 
from  both   these  gentlemen.     T  used  I 
and   see   Mr.   Feldtmann   frequently   at    hi< 
work-   near   th<     Pass    Offic<      he    and    Mr. 
by   Hall  were  together  there,  and  they 
did  a  fair  am<  unl  i  f  work,  1  think,  for  the 
African  Gold  Recovery  Company.   1   i 
the  old  place  this  morning,  as  T  was  down 
in  that  direction,  had  been  turned  into  an 
Aral.  merchant  *s    store.       In 

those  day-,  as  the  older  members  will 
remember,  we  had  our  meetings  in  the 
Council  Chamber  of  the  Chamber  of  Mines, 
and  they  will  readily  admit  that  the  meet- 
then  were  considerably  more  vigo 
than  they  are  at  the  present  time.  It  was 
before  the  days  of  the  editorial  blue  pencil: 
members  in  those  da;  and  received 

pretty  hard  knocks,  but  tl  no  malice 

afterwards,  for  they  adjourned  to  ihe  Club 
and  had   it  out   i  in      Matters  then 

were  no!  bo  peaceful  in  the  town  or  as  rest- 
ful as  they  are  to-day,  and.  although  Mr. 
Butters  used  to  preside  al  the  meetings  in 

his    '  -nit      he    always    used 

to  produce  his  revolver  from  Ids  hip  pocket 

and    lay    if    prominently    before    him   on    the 
table  at  th.'  Chamber  i  f  Mines     I 
it     now — n     largi  Iv.r 

!       journey  to  and  from  the  Rand  Central 

ict  ion    Works    in    those    days 
not      as      phasant      <  r      a-      COmfortabll 

it  is  to-day.  Of  the  members  of  the 
firsl     Council     T    served    under    six     have 

d     th.'    chair,     four    have    died,     and 
three  have  disappeared.       T  do  not  1 
wh  ither  they  1  or  otherwise    hut   I 

not  been  able  to  trace  them  for  b 
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years.  Mr.  Littlejohn  was  on  the  Council 
most  of  the  time — at  least,  all  the  time 
until  this  last  year.  I  went  to  see  hh'n  on 
two  occasions  when  he  was  not  expected 
to  live;  hut  I  think  we  are  all  pleas.:!  to 
see  that  he  is  still  splendidly  fit,  although 
he  very  rarely  attends  these  meetings. 

The  membership  when  I  took  over  the 
Secretarial  duties  was  either  80  or  82,  I 
forget  which  now,  and  the  Society  has  pro- 
gressed greatly  since  that  date ;  but  of 
late — during  the  last  two-  or  three  years — 
interest  has  waned  and  membership  has 
decreased.  The  reasons  for  this  are  hard 
to  ascertain ;  possibly  bioscope  and  other 
amusements  in  plenty,  compared  with  the 
days  of  long  ago,  may  account  for  a  good 
deal,  or  else  it  is  the  removal  of  keen 
members  from  the  Central  Area  to  the  Far 
East  Rand — the  wise  men  have  gone  out 
there.  There  may  be  another  reason  :  the 
fact  that  problems  on  the  Reef  have  be- 
come more  or  less  standardised  and  require 
less  discussion  may  also  account  for 
the  decline  in  interest  and  attendance. 
Probably  some  of  it  may  be  due  tx>  short- 
comings of  my  own;  if  that  is  the  case, 
it  is  perhaps  a  good  thing  for  the  Society 
to  have  a  change  of  Secretary;  but  still  I 
have  spent  many  happy  years  with  you  all, 
and  it  has.  been  a  very  great  wrench  for 
me  to  sever  my  connection  with  the 
Society;  after  23  years,  it  is  difficult  to 
say  "  Good-bye  "'  and  break  old  associa- 
tions. I  have  endeavoured  to  give  you  of 
my  best,  and  if  I  have  failed  at  all  it  has 
not  been  for  lack  of  trying.  I  can  only 
say,  in  conclusion,  how  heartily  I  appre- 
ciate the  manner  in  which  T  have  always 
been  treated  by  members,  from  President 
downwards,  and  to  thank  you  once  more 
and  say  "  Good-bye." 

Mr.  W.  E.  Thorpe  (Member):  I  think 
it  would  he  of  very  great  assistance  to  the 
Society  if  the  Constitution  and  Rules  were 
altered  to  enable  us  to  re-elect  our  Past- 
Presidents,  and  thus  endeavour  to  increase 
their  interest  in  the  Society.  1  recently 
discussed  the  matter  with  one  of  them  ;  he 
quite  admitted  that  there  were  not  quite 
as  many  members  of  the  Society  in  his 
group  as  there  were  in  the  past.  I  think' 
we  might  start  afresh  and  see  if  we  cannot 
revive  their  enthusiasm  in  the  Society  and 
its  affairs.  I  would  like  to  suggest  that  the 
Council  considers  an  alteration  of  the  Rules 
with  that  object. 


Mr.  W.  S.  V.  Price  (Membei  ;  As  this 
is   my   lasl    attendance   here   as   ;i    member 

amongst  you,  1  should  like  to  say  a  word 
or  two  regarding  the  lack  of  interesl  shown 
by  a  man  once  lie  readied  the  chair  an- 
as high  as  he  could.  I  have  seen  the 
same  thing  in  other  societies:  when  they 
have  got  to  ib:'  top  of  the  tree  they  lose 
interest.  They  forgel  others  want  to  get 
to  the  top  of  the  tree,  and  that  a  helping 
hand  is  valuable.  I  came  here  some 
eleven  years  ago,  first  of  all  as  an  Associate 
and  later  as  a  Member,  and  ever 
seemed  to  help  everyone  else.  I  musl  say 
I  sincerely  hope  that  you  will  persuade 
your  Past-Presidents  to  come  back  and  put 
the  same  amount  of  interest  and  push  into 
it  that  they  have  done  in  the  past. 

Mr.  W.  E.  Thorpe  (Member):  There  is 
one  point  which  requires  careful  considera- 
tion. In  a  Society  I  am  connected  with  1 
noticed  recently,  on  looking  through  the 
list  of  Pad-Presidents,  that  there  were  only 
about  three  names  over  a  period  of  about 
18  years,  two  of  them  having  served  some 
eight  years  each.  We  do  not  desire  that 
sort  of  thing,  but  we  do  want  to  keep  the 
interest  of  our  Past-Presidents. 

Mr.  C.  J.  Gray  (Member  of  Council): 
1  would  like  to  say  that,  in  my  opinion, 
the  proposition  is  a  most  excellent  one. 
The  little  bit  of  work  1  have  done  during 
the  past  year  and  to  which  you  have  so 
kindly  referred,  has  convinced  me  there 
must  be  a  considerable  amount  of  experi- 
ence wasted  in  these  gentlemen  retiring  in 
the    way   they  do. 

I  think  it  would  be  better  to  refer  the 
matter  of  making  greater  use  of  the  Past- 
Presidents  to  the  new  Council  for  con- 
sideration as  to  whether  there  are  any 
means   by   which    it    can    be   done. 

The  President:  I  may  say  this  is  no 
new  point  with  me;  T  have  felt  it  very 
strongly  and,  as  several  Council  Members 
know,  T  have  discussed  it  in  the  past.  I 
do  not  think  it  is  right,  as  one  member  has 
said,  for  a  man  once  he  gets  to  the  top  of 
the  tree  to  lose  all  interest.  We  should 
do  something  to  keep  them  within  the  fold 
and  so  get  their  advice  and  experience, 
which   we   admit   is   so  extremely   valuable. 
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BWANA    M'KUBWA   COPPER    MINE, 
NORTHERN   RHODESIA. 


I')\   E.  M.  Weston  (Member  of  Council). 


(Printed    in    Journal,    September,    1919). 


REPLY    TO    DI8CU88ION. 

Mr.  E.  M.  Weston  (Member  of  Council): 
I  thank  Mr.  Woodburn  and  Mr.  <iil>s<.n 
for  theii  contributions.  Mr.  Gibson  will 
note  thai  I  >r  Moleneux  i  nd  other  geolo- 
agree  thai  the  dolomites  of  N.E. 
Rhodesia  are  of  Archean  age,  and  do  nol 
correspond  with  the  dolomite  ol  the  Trans 
vaal.  The  metallurgical  tests  were  per- 
fectl\  successful.  Several  thousand  tons 
ol    mixed    sulphide,   carbonati    and    silicate 

we  treated  in  the  mill  for  an  extraction 
of  nL.nl  80  .  which  it  is  stated  in  a  new 
mill  could  be  increased  to  about  90  .  ( con- 
centrates assayed   aboul    26      copper,   from 

carrying  between  I  and  5  This  is. 
hi  course,  a  metallurgical  triumph  for  the 
Minerals     Separation     Co.       The     mine     is 

I  pending  reconstruction  to  provide 
capital  t<>  opera!  ■  on  a   large  scale. 

Members  of  this  Society  will  be 
interested  to  learn  thai  a  local  syndicate, 
under  m\  technical  direction,  has  been 
engaged  developing  a  group  of  ore  bodies 
uboul  •">•)  miles  wesl  <>l  Bwana  M'Kuba. 
These  give  promise  <>i  developing  into  quite 
tin  largesl  mine  in  British  South  Africa, 
if  nol  in  Vfrica.  As  the  deposits  presenl 
several  remarkable  features  I  may  «t  a 
future  date  make  a  description  of  them 
i  he  basi  -  i  f  another  paper. 


AN    UNUSUAL    PROCESS    l\    Til  r. 
TREATMENT  OF  GOLD  ORE. 

HV     B      I,      <  I  \I.M\I  l:.     B    Si  ! 


(  Printed  in  Journal,  Januai  \j,  /''.'< 

DISCUSSION. 

Mr.    J.    Hayward    Johnson      \femba    of 
( 'ouneil)       Mr.     ( lardiner    is     to    b      con 
gratulated  on  his  paper  which  throws  furthei 
light    mi    the    iumi  m.Tii    ol    refractory   • 
It  is  unfortunate  thai  a  o  mplete  an  ilye 
the  ore  is  not  given,  as,  although  he  Btates 
the  ore  was  completely   oxidised,   it   is  just 
possible  that    Borne    ol    the  iron  contained 
therein   was   still   in   the    ferrous   Btate   and 
that    the    contained    moisture     -    probably 


in      coinbinai  Lhiosulphuric      acid 

I  i  S»<  »       v.  bich    '•,;,  mvertx  d    into 

3    crushing   in   an   alka- 
line  water. 

In    com tion    with    this    paper    a    short 

resume*  of  the  work  in  the  reduction  plant 
of  the  Machavie  G.M.  Co.,  Ltd.  (situated  in 
the    Potchefstroom    district),    during    p 

1913  L918  may  1 t   mt  srest.     The  ore  is 

typical  of  the  "  Black  Re  -  and  con- 

tain-    iron     pyrite,     marcasite,     pyrri*  I  I 
carbon,    and    contained    moisture,    which    i> 
bly    in    combination    as    thiosulphuric 

acid. 

The  oxidia  I  the  mine  caused  very 

little  trouble  as  regards  recovery  of  the  gold, 
except    for    the  presence  of  "  rusty  gold 

(which  was  quit,-  discernible  sven  in  the 
pan),    this    coatii  id.-    was    readily 

removed  in  the  tube  mill  circuit. 

Once      the      oxidised      ZOU6       Was      pa- 

recovery   by  cyaniding  was  very  indifferent, 

•J- 1      of    the     total  n   '  nly    being 

obtained,  amalgamation   accounted  for  49 
and  the  gold   recovered   bj    chlorination,  at 
I  >elmore    |  Now    Trans \  aal    Chemical    l 
tr<  in   i  he   <■'  mc<  in  rati  -    wi  n,   account) 
a  further  \'j:\    ,  making  a  total  recovery  of 
T ' »  1  By   the  original   laboratory    experi- 

ments it  was  hoped  that  an  extraction  of 
over  '.in  would  he  obtained,  and  a  plant 
was  constructed  on  tie  lin  -  of  these  <  riginal 
labi  rot.  '-\   tests,  e  1 1 — i — t  mps,  with 

I  lates,     ci  aicentral  ing      p]     •  Wilfley 

tahles.  I'm  e  Mill  with  plates,  Hendryx 
agitators  and  deeantation  vat-  (all  sliming). 

The    t'n-t     two    charges    treated    in    the 
cyanide   plant   gave  a   theoretical  extra 
of  885       st      an. I  80     .   hut   subsequently 
the   extraction   rapidh    tell,   until  only    17 

btainnhle,  and  by  further  exp  rimenl 
it  was  proved  that  .mi1\  by  cnishing  in  fresh 

•   r  an. I  us  ii"  a  freshly  prepared  «-\ 
s-.hition  could   tii  ^7    .   in  the 

cyanide  plant .   he  reached  ;  t! 
was  considerably  beyond  economic  lin; 

The  strength  of  roIuI  I  w  a  ?  0-005 

KCN,  which  was  found  th< 
and   gave   the   best    results      Tin- 
lent    ,.f    the    solul  i     imme- 

v    ;iftei-    the    charge    was    transf 
from  the  agitators  to  the  deeantation  \n's 
cipitat ion  i  ommencing  with  the  set! le 
m  >n!    of    tic    charge,    and    samples    taken 
during  deeantation  Bhowed  a  reduced  value 
with   remarkable   i  Furthi 

ments   were   carr  t  on  d  fferent    I 

hut    without    any   marked 
freshk  prepared  solution  was  used 
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The  causes  of  bad  extraction  were 
evidently  cumulative  both  in  the  mill  water 
and  cyanide  solution  as  evidenced  by  the 
rapid  decrease  of  recovery  and  by  the  fact 
that  freshly  prepared  solutions  gave  good 
results.  The  carbon,  pyrrhotite  and  mar- 
casite  present,  no  doubt,  caused  reprecipita- 
tion,  but  these  were  discharged  on  com- 
pletion of  treatment  of  each  charge,  so  that 
it  must  be  presumed  that  the  thiosulphates 
present  were  accumulated,  and  either  acted 
as  a  precipitant  or  rapidly  consumed  all 
available  oxygen  that  was  obtained  during 
aeration  in  the  Hendryx  agitators,  and 
therefore  prevented  am  action  on  the  other 
deleterious  matters  present. 

On  the  advice  of  Mr.  E.  J.  Way,  Con- 
sulting Engineer,  the  cyanide  plant  was 
closed  down  in  1914,  and  he  decided  to 
experiment  on  roasting  the  ore. 

The  first  experiment  was  a  laboratory  test 
by  roasting  in  the  muffle  surface  and  subse- 
quent cyaniding ;  this  gave  such  excellent 
results  that  Mr.  Way  decided  to  carry  out 
a  larger  test  by  having  ten  tons  of  the  ore 
roasted  on  the  reverberatory  furnaces  at  the 
Xew  Transvaal  Chemical  Works.  Delmore, 
and  it  was  found  that  with  only  a  slight 
roast  or  heating  an  extraction  of  90-94°'  was 
obtainable  by  amalgamation  and  cyaniding. 
Apparently  due  to  de-hydration. 

A  further  104  tons  was  sent  to  Delmore, 
arid,  after  heating,  was  returned  to  the 
mine,  where  5  stamps  were  set  apart  to 
crush  it  (no  tube  milling  was  done)  ordinary 
routine  amalgamation  and  cyaniding  was 
carried  out  and  an  actual  extraction  of 
93'4°'  was  obtained  (recovery  by  amalgama- 
tion    54'7%,  and  by  cyaniding  38'7). 

Tn  19]0,  a  hand-rabbled  reverberatory  fur- 
nace was  erected  on  the  mine,  and  500  to 
000  tons  were  heated,  and  the  subsequent 
results  of  treatment  by  amalgamation  and 
cvaniding  gave  an  extraction  of  94'.';''. 
Recovery  by  amalgamation  alone  gave 
68'4%,  which  was  nearly  equal  to  total 
recovery  from  all  sources  by  the  methods 
adopted  in  1913.  On  the  strength  of  the 
above  experiments  a  mechanical  roaster  or 
heater  of  the  tubular  tvne  was  erected  in 
1917,  and  in  October  and  November  of  that 
year  2.500  tons  were  treated,  and  fullv 
proved  the  results  of  the  preliminary  experi- 
ments. The  capacity  of  the  furnace  was 
twenty  tons  per  hour  with  a  consumption  of 
2  ton  coal  for  160  ton  ore.  One  of  the  diffi- 
culties encountered  was  to  obtain  a  suitablp 
liner  for  the  furnace,   which   would   hi:  both 


heat  and  wear  resisting,  which  latter  was 
very   excessive,   due   to   the   p  ;'  the 

ore  through  the  heater.     The  cost  «.i  roasting 
or    heating    by    this    latter    furnace    did    not 
exceed  2/-  per  ton.     A  total  of  6,000  tons 
was  treated  by  the  above  method,  give 
actual  extraction  of  just  on  91 

The  coais--  and  hues  were  separated  after 
heating,  the  former  going  to  the  stamps  and 
the  latter  to  the  Tube  Mill  circuit,  and  the 
total  pulp,  all  slime,  to  the  Cyanide  Plant. 

I  have  to  sincerely  thank  .Mr.  E.  J.  Way 
for  allowing  me  to  have  access  to,  and  con- 
tribute the  above  details  and  figures. 

Mr.  J.  A.  Woodburn  (Member):    I  have 

been  asked  by  the  Secretary  to  contribute 
to  the  discussion  on  this  most  interesting 
paper,  and  as  I  realise  that  it  is  more  a 
chemical  than  a  mining  problem,  the  follow- 
ing remarks  are  given  merely  in  the  hope 
that  further  information  may  be  forthcoming 
from  some  of  the  chemical  members  or  in 
the  reply  by  the  author  regarding  this  most 
novel  method  of  treating  an  oxidised  gold 
ore. 

I  have  a  specimen  here  which  was  taken 
from  a  very  rich  pocket  in  a  gold  quartz 
reef,  and  larger  specimens  of  similar  iron 
oxide  on  panning,  gave  a  fine  tail  of  coarse 
nuggety  gold,  and  assays  gave  as  high  a" 
6  to  8  ozs.   per  ton. 

One  can  understand  if  the  gold  is 
intimatelv  associated  with  the  hydrated 
oxide,  the  cyanide  solutions  could  probably 
not  percolate  so  as  to  dissolve  the  enclosed 
gold,  although  very  fine  grinding  in  most 
cases  should  accomplish  this. 

Evidently  .Air.  Gardner  has  found  this 
does  not  take  place  with  the  Connemara 
ore,  and  partial  roasting  or  baking  gives 
better  results.  If  a  complete  analysis  both 
before  and  after  baking  were  given,  it  would 
help  one  to  judge  better  regarding  his  final 
conclusions,  as  so  many  gold  mines  have 
iron  oxide  or  limonite  in  the  oxidised  zone, 
resulting  from  the  decompositon  of  the 
pyrites  generally  found  at  depth,  and  this 
difficulty  of  extraction  is  rather  exceptional, 
unless  where  other  impurities  have  been 
found  in  the  ore. 

The  author  mentions  the  high  consump- 
tion of  lime  in  the  original  treatment,  6  to 
8  lbs.  per  ton.  and  attributes  the  necessity 
for  this  to  ferric  sulphate.  After  baking  the 
consumption  of  lime  goes  up  to  10  and  12 
lbs.  per  ton,  showing  that  the  baking 
process  ha-  evidently  had  a  chemical,  as 
well  as  mechanical,  effect,  and  considerably 
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increases  the  acidity  of  the  ore.  Ferric 
sulphate  will  decompose  at  a  dull  red  heat, 
within  Lhe  temperature  range  mentioned, 
producing  ferric  oxide  and  sulphuric 
anhydride,  and  this  may  account  for  thu 
increased  consumption  of  lime.  The  con 
sumption  of  cyanide  also  is  double  in  the 
Bl'me  treatment  thai  of  tip-  sand,  which  is 
rather  unusual,  although  the  author  partially 

nits  for  this  by  the  necessity  of  main- 
taining a  certain    Btrength    of    solution  for 

pitation. 

In  the  table  given  on  page  115  of  the 
results  of  three  months'  actual  treatment  on 
baked  ore,  the  theoretical  extraction  is  cal- 
culated  on  the  baked  ore,  when  it  should  be 
on  the  original  ore,  in  order  to  compare  it 
with  the  original  treatment.  Tin's  difference 
is,  however,  net  much,  and  it  certainly 
shows  a  considerable  improvement  on  the 
former  treatment.  The  value  of  the  heads, 
•r,  is  bigher  during  these  three 
months,  which  tends  to  favour  the  figures  in 

the  baked  extraction. 

Taking  the  twelve  months'  figures  a« 
given  on  page  110,  and  dealing  only  with 
the  cyanide  treatment ,  the  pulp  consisted 
Of  I'm       Band    and    .'i:'.       slime,    and    lb,-    b<  ad 

value  were  6'07  dwts.   and  5*47  dwts.,  and 
the  residue  valu<  a  2*3  and  1  ■'.*  dwts.  r. 
lively.     Averaging  these  values  according  to 

L'iveS 

1 1    id   value-  5'87  dwts. 

due    2'16  dwts. 
Extracl  on     8"71  dwts.,  equal  t->  633%. 

Had  L3  ol  the  gold  been  taken  out  by 
amalgamation  before  baking  and  th< 
remained  tie-  same,  viz.,  1*23  dwts.,  then 
the  extraction  on  the  tine-  months'  baking 
treatment  would  have  been  83'  I  ,  compared 
with  68'8  on  original  treatment,  which 
shows  20     better  extraction  by  the  baking 

pn  e. 

<  In  page  1  1  1  the  author  states  that  with- 
out   baking,    rocs    from    a  me   parts   oi   the 

mine    yields    better    results    than    to  m    other 

parts,  tli''  extraction  in  some  months  being 

as     low     a       68  •    i       Q    Otl  -     high     as 

T'J    .  a  difference  oi  9    .  and  one  naturally 

would  like  to  know  whether  this  was  entirely 
due   to    the   hydrated   oxide   m    iron,    ■ 

•    other  can-..  quite  (dear. 

Mr.  Gardner  i-  t"  be  congratulated  on  the 

Ms  .,f  ins  experiments,  and  in  improving 

his  extraction  and  thereby  the  pr<  tils  of  the 
mine,  and  no  doubt  further  work  will 
establish   ts- 1  ill    better  re8Ult6. 


THK     IDENTIFICATION    OF 

Ql    \l;TZ    PARTICLES    IN    KoNIMETEH 
SAMPLES 


By  Dr.  A.   W.   Rogers,   I'. U.S.  (Member). 

(Printed   in    Journal,   April,   1920.) 

DISCUSSION. 

Mr.     T.     L.     Thome    (Associate) :      Dr. 
.    credit    in   petit 
the   Kot/e  konimeter  method  of  estimating 
dust   by  taking  advantage  of  the  refractive 

indices  of  mineral   particles. 

lb     has   disarmed    the   criticisms 
tie-  me' h< id  as  at  present  in  use. 

The     chief     criticisms     hitherto     levelled 
net  the  konimeter,  claim  the  appearance 

Of  Oil    and    water   particles    in    the   dust 

e  uninitiated,  all  such  particles  looked 
like  dust,  though  t<>  the  experienced  '•}■■ 
each  could  be  differentiated,  e.g.,  oil 
particles  a  bluish  tin. 

('an  figures  be  supplied  <>i  the  ■ 
index    of    lubricating    oils    as    used    under- 
ground,    and    cylinder   <>il    in    surfi 
press*  rs,   and    will   these  oils  be  soluble   in 
the   solvent    film    added    t<.  the   dust    spot? 
Realising    that    tree    silica    particle-    under 
■  '•  microns  diameter  form  the  dangei   us 
tion    in    mine    dust,    the    Kotze*    konimeter 
method    gives    in    minimum    time    both    a 
grading    and    petrographic    analysis,    and    is 
undoubtedly  much  handier,  quicker  and 
simpler  than  the  Bugar  method,  which  . 
only   a   total   figure   t'  r  dust .  <  I  Biz<  -   and 
mineral   nature   unknown. 


NOTES    ON     ROUTINE     ASSAYING     \T 
THE    GLOBE     \\i>     PHOENIX     MINE, 

-i  .1  Til  I'd: \    RHODESIA 


B\    II     R     Edmakds     Vsa  ciate). 


Printed  in   Journal,   April,    19 


Mm  DSSION. 

Mr.  F.  W.  Watson  |  Member  of  Council): 
The  aut boi  -  pa]  er  has  brought 
notice  Borne  nev  id.  as  in  assaying  practice 
an  I  will  be  us  tul,  I  am  sure,  n*  many 
assayers  who  have  a  comparatively  Bmall 
number  -     to    handle    daily. 

rkable  poinl  about  the  paper  is  that 
the  autle  tates  that  the  •  re  contains  i  d 
an  a'  }  stibnite,  and  in  his  subse- 

quent ren  nfines  himself  entirely  to 

the  physical  aspect  of  the  assaying  problem 
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and  gives  no  details  of  the  flux  used; 
whether  the  stibnite  presents  any  unusual 
difficulty  and  how  this  has  been  overcome. 
I  am  convinced  that  if  would  be  of  great 
interest  to  our  members  if  the  author  would 
give  us  some  idea  of  the  flux  used  and  how 
much  oxidising  or  reducing  agent  was 
required.  Also  he  might  let  us  know  what 
was  the  average  size  of  the  lead  button 
obtained  and  whether  the  unusual  impurity 
had  any  effect  on  it,  or  had  a  tendency  to 
give  low  results  unless  special  precautions 
were  taken.  The  lack  of  these  details 
makes  the  paper  incomplete  and  conse- 
quently rather  unconvincing. 

The  author's  deductions  on  crushing  of 
samples  will  give  our  assayers  seriously  to 
think.  He  has  quoted  Poisson's  law,  and 
gives  some  rather  startling  figures  as  to- 
maximum  and  mean  errors  I  am  afraid 
these  theoretical  figures  as  to  possible  errors 
would  never  come  within  the  scope  of 
practical  assaying.  Most  of  the  assayers, 
who  have  been  practising  on  the  reef  for  a 
number  of  years,  have  had  experience  of 
the  free  milling  ores  which  used  to  be  found 
in  the  outcrop  mines.  These,  especially  in 
screen  samples,  pave  a  great  deal  of  trouble 
and  it  was  difficult  to  strike  an  average, 
but  I  am  sure  the  discrepancies  were  never 
anywhere  near  those  mentioned  by  the 
author  in  his  theoretical  deductions. 

I  must  congratulate  the  author  on  his 
ingenious,  simple  and  efficient  type  of 
sample  crusher.  The  time  element  is  the 
only  point  against  its  employment  in  assay 
offices,  which  have  to  handle  a  large  number 
of  samples  every  month.  T  doubt  in  that 
case,  if  the  assayer  could  get  through  his 
work  in  anything  like  reasonable  time,  but 
ha-  small  propositions  the  mills  seem  to  be 
efficient   and  economical. 

The  author's  remarks  regarding  the  treat- 
ment of  reduction  samples,  containing  dis- 
solved i;old,  might  well  have  been  sup- 
ported by  figures  to  back  up  his  contention 
that  gold  is  redissolved  on  evaporating  the 
pulp  after  treating  with  cuprous  sail  and 
sulphuric  acid.  Personally.  I  doubt  if  such 
solution  takes  place,  and,  if  a  number  of 
samples  have  to  be  treated,  I  doubt  if  the 
air  pressure  filter  would  prove  to  be  of  much 
advantage  over  the  ordinary  evaporation 
method  usually  practised  here  with  slime 
residue  samples. 

I  do  not  think  that  the  method  of  mixing 
of  ore  and  flux  by  rolling  on  paper  is  much 


practised  on  the  Rand;  this  mixing  is 
usually  effected  by  means  of  a.  mortal-  and 
pestle  which  is  eftieiein  and  quick. 

The  author's  furnace  is  novel  in  many 
ways  From  the  plan  it  will  be  seen  that 
the  top  of  the  "bridge"  is  almost  on  a  level 
with  the  roof  of  the  reverberatory  furnace. 
The  abrupt  lowering  ol  the  arch  combined 
with  the  high  bridge  would,  il  seems  to  me, 
throw  the  heat  back-  through  the  fire  box 
and  efficiency  would  be  lost.  Why  should 
the  floor  be  sloped?  and  why  should  the 
pots  fall  backwards  rather  than  forward--'.' 
I  doubt  if  the  author  has  made  out  a  good 
ease  in  favour  of  a  sloping  floor  as  against 
a  level  floor,  but  that  perhaps  is  a  matter 
of  personal  opinion.      Fifty-six   pots   seems 

!  an  abnormally  large  charge  for  a  furnace 
which  is  intended  to  handle  only  from  1,600 
to  1,800  assays  per  month,  and  T  question 
if  it  would  compare  economically  with  a 
smaller  furnace. 

The   method  of   cupellation   practised   by 

|  the  author  is  novel,  and  I  cannot  speak 
from  experience  as  far  as  putting  lead 
buttons  in  cold  cupels  is  concerned.  I  am 
afraid  if  this  method  were  carried  out  on 
the  Rand  considerable  spitting  of  the  lead 
would  take  place  as  the  cupels  are  usually 
made  of  fresh  material  which  consists 
mainly  of  magnesia.  Tiie  author  has  been 
using  reground  old  cupels,  and  it  is  wonder- 
ful to  find  the  absorbent  power  of  these  so 
good.  I  wonder  how  the  iron  plates  stand 
in  the  oxidising  atmosphere  and  the  tem- 
perature necessary  for  cupellation;  a  little 
information  on  this  point  would  be  illumi- 
nating. 

All  things  considered,  would  not  tin1 
author  be  better  served  by  a  smaller  rever- 
beratory furnace  and  a  muffle  than  by  the 
method  described  considering  the  small 
number  of  samples  put  through  daily  on  an 
aver.- 

With  regard  to  the  solution  assays,  T  can- 
no!  see  how  the  use  of  hydrochloric  acid, 
for  acidifying,  should  give  low  results. 
Surely  on  adding  sulphuric  acid  to  brine 
hydrochloric  acid  is  generated  and  a  sul- 
phate formed,  so  I  consider  more  data 
should  be  given  than  the  bare  statement 
that  "  sulphuric  acid  musi  be  used,"  etc. 
Witli  regard  to  the  author "s  remarks  about 
the  zinc,  lead  acetate  method,  I  would  like 
to  know  if  he  has  ever  used  zinc  shavings 
instead  of  zinc  dust,  carried  out  the  reduc- 
tion at  the  boiling  point  and  added  the  lead 
acetate,  zinc  and  hydrochloric  acid  in  their 
proper  sequence,     The  zinc  shavings  should 
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be  made   into  a  loose  ball,   weighing  about 
a.,   the   lead   acetate    (25  cc.   saturated 
solution;  added  first,  then  the  zinc  and  after 
about  haJf  .-in  hour  the  acid.     The  solution 
should    be    boiling    when    each    reagent    is 
added,  and,  it  this  is  can ied  out,  a  con 
lead   sponge   is  obtained,   without    filt< 
which  can  be  drie  I  and  cupelled  d 
i  In-  result  -  are  verj  accui  i 

The  author  has  certainly  given  room  for 
discussion   in   his   paper,   and   has  given   ib 
Whel her  we  agree  with 
his  conclusions  or  not,    I   am  Bure  we  will 
all    agree   thai  -   our   thanks   for 

putting  his   views  before  us,  and   we   hope 
that  he  will  amplify  his  paper  in  his  reply. 


I  BE   GOLD    PEEMIUM. 


By   S.   Evane  iate). 


nted   in   Journal,   May,    I 


DISl  US9I0N. 

Prof.  R.  Leslie  (University  oi  Cape 
Tow  n (,  i  <'"ni rii'nh  d) :  I  am  in  entire 
in. m  with  the  authoi  in  his  analysis 
nl  the  causes  <•!  t  b(  i  isi  in  prices.  Monej 
implj  purchasing  pi  wer  whether  t he 
in. . 1 1 ■  ■  \  is  gold  or  papei .  lit  his  purch 
power    is    inci  vhile    the    s-uj>| . ! 

remains  the  same  it-  only  effect 
increase  the  average  price  of  all  goods.     It 
the  supplj  of  -:<  >«  x  I s  falls  off  then  less  money 
is  required  to  enable  business  t<>  be  carried 
on  at   the  old  level  of  prices.     Some 

Prot  1 1  ing  Fisher  prop*  aed  a  mel  bod 
by  which  steadiness  of  the  general  level  of 
prices  could  be  obtained.  His  proposals, 
which  were  approved  by  statesmen  Buch  as 
President  Wilson  and  by  economists  such 
as  Prof.  Marshall,  were  intended  to  operate 
by  reducing  the  supply  of  monej  when 
prici  nil   to  increase  it   when   prices 

fell,   thus  continually    applying  a   braid 

ement  in  either  direction.  Instead  of 
this,  in  recent  years  when  prices  rose  owing 
to  shortage  in  Bupplj  or  some  other  cause, 
we  have  not  I  een  satisfV  .1  to  accept  the  rise 
which  would  have  taken  place  if  the  quan- 
tity of  monej   had  remained  the  same  but 

have    even    ! n    speeding   up    the   rise   by 

asing  th ■■  quantity  of  money.    Tl 
a     statistician     would     hesitate     I 
definite  pr  porti<  us  of  the  rise  in  prici 
the   Palling   off   in   supply  of  goods,   to   the 
increase    in    the   supply  of   money,    and    to 
such  niiu'  r  fai  -  the  alteration  in  the 

number   of   times    that    money    and    _ 


change*  bands,  economists  are  agreed  that 
the  increase  in  the  quantity  of  monej  has 
been   the   chief  can-  They   an 

that  an\  increase  in  the  quantity  of 
money  will  increase  prices.  In  South 
Africa  the  proportionate  increase  in  prices 
has  lagged  behind  the  increase  elsewhere; 
partly  because  the  increase  in  money  was 
in  pari  balanced  by  an  increase  in  produc- 
tion, partlj  because  the  expense  to  the 
hank-  of   replacing   gold    under  our  pi 

m  has  been  a  fairly  effective  check  <>n 
the  increase  in  the  quantity  of  money  here. 
It  this  check  is  removed  by  the  issue  of  an 
inconvertibl*  currencj  or  the  adoption  of 
methods  which  will  effectively  --top  the 
leaka(  Id,  there  will  be  a  very  strong 

tendency  foi   the  quantify   of  money  • 
crease  and  for  our  prices  i<»  rise  in  the  same 
proportion  ;i<-   European  prices.      There  are 
many  people  who  declare  they  wish  i 

11  in  prices,  but  yet  tear  any  remedy 
for  high  prices  which  may  result  in  money 
leaving  the  country.  They  point  to  the 
great   drain  •  f  gold   from    America  after  the 

removal   of  tl mbargo.      Yet    until   this 

gold  leaves  America  an\  considerable  fall 
in  prices  |b  impossible 

When  moiie\    falls  in  value  relativel 
commodities  there   is   said   to  be  a   general 
depreciation     <>i      mone} ,     when     it      falls 
relatively  to  the   monej   ot  other  countries 
or  to  gold,   i.e.,  when  a  premium  on   c.<>ld 

.  there  is  said  t<>  be  a  specific  depre- 
ciation. Though  the  same  causes  have 
broughi  about  the  general  and  the  specific 
depreciation  of  money,  j.i  ..  the  rise  in 
prices  an  I  the  premium  on  gold,  the  one  is 

m  exact  measure  i >f  t he  other.  Specific 
di  preciation,  the  premium  on  gold,  maj 
and  probably  will  disappear  bo  ner  than  the 
genera]  depreciation.  It  prices  in  all  coun- 
tries ros<  equally  no  premium  <  n  gold  need 
arise.  The  premium  on  gold  arises  when 
more  money  is  manufactured  in  one  country 
than  in  another.  The  first  countrj  has 
more  money  with  which  to  buy  the  products 
of  the  second  Moreover,  the  rise  in  prices 
within  it  makes  it  a  good  country  to  sell  to 
and  a  had  country  to  buy  from.  The 
balance  of  trade  turns  against  it.  exchange 
becomes  unfavourable,  and  equilibrium  is 
only  obtained  when  the  rise  in  exchanj 
in    the    premium    ■  n    gold  iwaj    the 

ad\  ant  the    higher   level    of   pri 

Thus    there    is    a    constant     tendency 
exchange  t<>  turn  against   a  country  n< 
tho    am<  unt    which    balances    the    general 
depreciation    hut  to  Buch  an  amount  as  will 
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balance  the  excess  of  general  depreciation 

over  general  depreciation  in  other  countries. 
Some  time  ago  the  specific  depreciation  of 
tlie  mark  was  out  of  all  proportion  to  the 
rise  in  prices  in  Germany.  The  forces  oi 
which  1  speak  are  now  improving  the 
German  exchange  and  also  bringing  about 
a  rise  in  German  prices.  This  will  go  on 
until  equilibrium  is  obtained  at  a  point 
where  the  depreciation  of  the  mark  just 
balances  the  excessive  rise  ol  [trices  in 
Germany. 

In  South  Africa  the  fact  that  prices  have 
not  risen  by  such  a  large  percentage  as  in 
Europe  has  already  given  us  an  exchange 
on  London  which  is  ~l  _  in  our  favour,  i.e., 
the  specific  depreciation  of  our  currency  js 
only  about  1~>  !  as  against  23%  in  the  cose 
of  English  currency.  There  is  at  present 
a  movement  on  foot  to  depreciate  our 
currency  to  the  value  of  British  currency 
so  that  exchange  on  London  may  be  at  par. 
The  effect  can  only  be  to  cause  our  prices 
to  rise  in  the  same  proportion  as  English 
prices.  In  fact  one  finds  many  who  wish 
to  bring  about  this  specific  depreciation  of 
our  currency  supporting  profiteering  and 
other  bills  by  which  it  is  hoped  to  bring 
prices  down.  The  attempt  must  end  in 
failure.  If  by  any  means  we  keep  prices 
here  from  rising  as  much  as  in  England, 
then  exchange  must  turn  in  our  favour.  If 
the  value  of  our  money  falls  less  than 
English  money  does  relatively  to  commo- 
dities, then  it  must  also  fall  less  relatively 
to   commodities. 

Dr.  W.  A.  Caldecott  (Past-President): 
The  author's  able  paper,  based  on  a  life- 
time of  financial  and  banking  experience, 
is  enriched  by  a  wealth  of  quotations  from 
authorities  upon  the  evils  of  currency  in- 
flation. LTp  to  now,  we  have  had  news- 
paper controversy,  conducted  at  a  thousand 
mile  rangi  ,  between  eminent  exponents  of 
specific  interests,  as  well  as  the  published 
conclusions  resulting  from  the  discussions 
of  Government;  Commissions  sitting  in 
camera.  Various  ingenious  proposals  have 
also  been  published  by  writers  in  the  daily 
press,  but  it  is  only  now  that,  through  the 
medium  of  ibis  Society,  an  opportunity  has 
been  afforded  to  those  primarily  concerned 
to  discuss  and  elucidate  this  vital  question. 

The  author's  main  point  that  high  prices 
with  all  their  consequent  evils  are  largely 
due  to  an  increased  volume  of  currency  and 

bank    credits    seems    obvious,    as    following 


from  the  operation  of  the  ordinary  laws  of 
supply  and  demand,  in  relation  to  an  in- 
creased amount  of  currency  and  decreased 
supply  of  commodities  in  the  world's 
markets.  To  the  author's  numerous  cita- 
tions on  the  evils  of  an  inflated  and  incon- 
vertible paper  currency  elsewhere  oversea, 
there  might  be  added  striking  illustrations 
from  the  monetary  history  oi  Smith  Africa, 
as  detailed  in  Mr.  Barker's  paper  on  the 
subject,  which  was  read  before  the  South 
African  [nstitute  of  Bankers  on  6th 
November,  1906. 

The  mam  portion  of  the  anther's  paper  is 
devoted  to  proving  the  main  principle,  so 
that  some  observations  from  a  layman's 
standpoint  in  regard  to  the  question  as  it 
affects  South  African  gold  producers  may 
not  be  out  of  place  In  the  first  place  it 
is  clear  that  gold  viewed  as  a  commodity 
will  fetch  the  highest  price  when  the  widesl 
market  is  available,  and  when  there  are  no 
restrictions  on  its  world-wide  sale.  DuiiiiL; 
the  war  these  conditions  were  necessarily 
absent  with  the  ready  acquiescence  of  gold 
producers,  but  even  now  pre-war  freedom 
is  by  no  means  existent.  Import  of  gold 
into  India  for  instance  is  prohibited  except 
by  its  Government,  which  was  recently  buy- 
ing our  gold  in  London  at  110/-  per  fine  oz., 
and  retailing  it  in  India  at  150/-  per  oz.  at 
the  rate  of  250,000  oz.  monthly.  The 
Indian  Government  thereby  made  a  profit 
of  some  £500,000  monthly,  whilst  at  the 
same  time  the  cost  in  South  Africa  of 
imports  from  India  of  grain  bags,  wool 
packs  and  rice  was  greatly  increased  owing 
to  the  artificially  induced  unfavourable  rate 
of  exchange.  In  this  way  South  African 
gold  did  not  obtain  the  highest  premium 
existing,  and  similarly  Australian  gold  has 
been  sold  in  China  at  135  -  per  fine  oz., 
whereas  the  highest  price  obtained  by  Sniith 
African  gold  in  London  was  127/0  per  fine 
oz.  In  Australia  the  combination  of  gold 
producers,  the  Commonwealth  Bank  and 
the  Government,  thus  enabled  better  terms 
to  be  obtained  than  we  have  secured,  just 
as  early  in  1919  Australian  gold  was  sold 
at  a  premium  of  '_,('  whilst  ours  was  still 
being  sold  at  mint  par. 

Viewing  gold  as  a  commodity,  which  con- 
stitutes tlie  basic  stock-in-trade  of  banks,  it 
follows  that  the  banking  and  mining 
interests  are  necessarily  divergent.  The 
gold  mines  desire  the  highest  price  in 
currency  for  their  product  over  a  world-wide 
and  free  market,  just  as  if  they  produced 
copper  or  tin.     Tlie  bank's  en  the  other  hand 
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desiri  fcrict  freedom  of  sale  to  facilitate 

diverting  as  much  oi  the  precious  metal  at 
as  low  a  price  as  possible  into  their  own 
ooffei  -  t'  Eoi  their  issui 

paper.     Freedom  to  p  board,  us 

the  ait>    or  <  Id  anywhere  enhances 

due,  or  in  other  words.,  reduces  th< 
oi  commodities,  whereas  from  the 
banking  standpoint  all  these  measures  Lend 
to  render  it  more  difficult  and  costly  for 
them  to  acquire  the  world's  current  gold 
output,  to  which  South  Africa  contributes 
one  hall.  Whilst  issues  of  notes  only  parti) 
secured  by  gold  is  a  source  of  much  profit 
to  th<  banks,  from  a  mining  standpoint  this 
practice  reduces  the  demand  for  and  lowers 
the  price  of  their  product,  so  that  as  has 
bi  en  said  "  Paper  is  the  i  nem)  of  <  lold. " 
Tin  deflation  of  currency  advocated  b) 
the  authoi  is  obviousl)  best  secured  by  a 
gold  standard,  which  has  the  prime  merit 
of  limiting  the  volume  of  currency.  Under 
normal  conditions  tins  would  implj  the  legal 
right  to  obtain  gold  in  payment  on  demand, 
but  all  monetary  history  show-  that  a  gold 
currency  cannot  be  maintained  in  an) 
countrj  where  its  bullion  value  elsewhere 
than  it-  face  \ aha'  in  the  countr) 
issuing  it.  The  consequent  drainage 
South  Africa  of  gold  coin  with  free  export 
would  probably  lead  to  a  renewal  ol  the 
predator)  prop<  »eals  for  thi  G  i  nraent  to 
commandeer  the  mines'  gold  at  mint  par 
upply  the  loss,  and  under  such  condi- 
tions the  proposal  to  issue  treasury  certifi- 
cates full)  backed  by  gold  as  a  temporary 
me  isure  would  appear  reasonabli  I '• 
posals,  however,  to  "  economise  gold  "  by 
the  issue  ot  aotee  onl)  parti)  Becured 
b)  a  metallic  backing  are  counter  to  the 
gold  mining  interest,  on  which  this  com- 
munit)  and  all  South  Vfrica  so  largel) 
depend  to  pay  for  its  imports.  Such  a 
measure  merely  constitute-  b  form  of 
currenc)  inflation  whose  evils  the  author 
•  >  fully  dealt  with.  Inconvertible  paper 
issui  -  unbacked  b)  g<  M  p<  •  at  att  rac- 
tions  to  the  issuers  (who  as  bankers  usually 
advise  Governments  on  currency  questions), 
as  practically  constituting  a  free  loan  from 
the  community,  though  the)  lessen  the 
value  of  all  prior  currenc)  and  are  at  the 
I  hose  wit  h  fixed  incomes  or  with 
past  earnings,  Unfominately,  rising  prices 
due  to  currenc)  inflation  are  attract! 
others  than  bankers,  since  the  trading 
munity  profit  thereby,  and  also  the  Govern- 
ment, whose  revenue  rises.  During  the  war 
inflation     of    currency     and     haul;     credits 


nks      unprecedented      pi 

whereas     gold     minine     all     the     world    • 

suffered  so  severely  that  the  output  has 
decreased  by  aboul  30  ,  and  is  obviously 
liable  \<-  much   further  decline. 

Under  present  condition-  our  premium  on 
cold  m  terms  ot   English  paper  currenc)   i- 
practically   identical   with   the  premiun 
gold-standard  American  currency  in  Km 
currency,  bo  that  when  parity  of  exel 
is  resumed  between  London  and  New    5 
it  follows  that  our  premium  will  disappear, 
and    with    present    working  half   the 

mines  on  tin-  Hand  will  shut  down.  The 
imp' italic-  of  a  free  world-wide  market   for 

oil!"    !_'<  Id      -    hence    obvious,     and    also    of    a 

distributing  syst   m  i  cabling  anyone  in  how- 
bumble  a  position  anywhere  to  acquire 
the  portable  form  of  wealth  which  we  pro- 
duce, even  in  the  form  of  th<  single  quarter- 
i .mice     ingot    termed    a    -<>\ ereign,    v  I 
weight  and  fineness  are  guaranteed  by  the 
impress  of  the  die.     W<  rid-wide  unrest,  fear 
of  a  capital   lev)  .   .md     ther  apprehens 
the   future   are   all   causing   a   unn 
demand    for  metallic  gold   which,   if  it    o> 

me     effective     and      unhampered     by 
embargoes   and  other  governmental  action, 

would  afford  a  better  market   and  price  than 

now  exist-.  To  illustrate  how  readil)  our 
gold  could  he  absorbed,  it  may  he  pointed 
out  t hat  if  each  inhabitant  of  India  hoai 
only  one  rupee's  worth  of  gold  yearly  it 
would  take  the  whole  ..|  the  South  African 
annual  yield  to  satisfy  the  demand  of  this 
one  country  alone.  The  main  function  of 
the  South  African  refinery  and  mint  will 
he  t"  convert  our  present  unrefined  bullion 
into  refined  bars,  coin-.  .  r  other  marketable 
form-  desired  b)  any  purchasers  in  Asia. 
South  America  or  an)  'ther  market,  which 
a  selling  organisation  on  behalf  of  the  mines 
could  supply  in  i he  same  manner  as  oil  or 
any  other  commodity  is  furnished  to  • 
who  will  pay  the  price. 

Mr.   H.  A.  White     Vf<  mbi  r  of  I 

1  i.  ad  the  contribution  which  I  have 
prepared  on  this  subjpet  —it  is  not  very 
I  should  like  to  call  attention  to  w hat 
I  think-  is  a  blunder  <>n  t  he  pait  .  t  Pn  I 
I  -in.  who  has  endorsed  the  heresy  <>f 
Mr.  Strakoech,  that  the  principal  active 
source  of  the  gold  premium  is  through  the 

!  I  ii  alie    serm-.    a- 

far  as  I  have  heard,  to  embody  this  prin- 
ciple in  what  has  just  been  read.  That 
view  was  completely  exploded  by  Ricardo 
more  than   If  hi  veers'  ago.     You  will  notice 
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iu  Dr.  Caldecott's  contribution  the  export 
of  gold  to  India  is  stated  to  be  under  an 
embargo;  as  you  will  see  from  the  Press 
that  has  now  been  removed  and  the  papers 

express  the  opinion  that  the  result  will 
be  of  advantage  to  this  country.  Now,  it 
cannot  possibly  be  of  any  real  advantage 
to  this  country.  If  gold  is  sold  for  £7  an 
ounce  in  India,  what  does  this  £7  mean? 
Seven  sovereigns  in  gold  coin'.'  Certainly 
not.  It  means  Indian  currency;  proving 
that  Indian  currency  is  much  more  inflated 
than  British  currency.  As  you  will  have 
noticed,  there  has  recently  been  an 
Economy  League  instituted  in  this  country 
and  the  trader-  have  gone  out  of  their  way 
to  show  it  cannot  possibly  be  successful 
in  reducing  prices;  I  think,  on  the  other 
hand,  economists  feel  they  have  all  the 
chances  of  success  in  front  of  them  ;  but  I 
would  like  to  point  out  to  them  one  other 
method  much  more  likely  to  be  successful 
than  any  they  have  attempted  ;  it  is  this, 
whenever  they  go  to  the  bank  and  exchange 
cheques  they  should  demand  gold,  and, 
whenever  they  require  change  in  the  shops 
they  should  express  a  strong  preference  for 
gold  instead  of  paper.  The  necessary  pro- 
vision of  gold  to  meet  that  demand  will 
have  a  much  better  effect  on  prices  than 
any  little  economies  they  can  possibly  per- 
form. 

Mr.  H.  A.  White  (Member  of  Council/: 
It  is  fortunate  for  students  of  economics 
that  the  principles  to  be  employed  in  deal- 
ing with  problems  of  currency  and  exchange 
were  laid  down  by  Eicardo  at  a  time  when 
very  similar  financial  problems  were  agitat- 
ing Europe'  to  those  the  world  has  now  to 
face.  When  peace  follows  a  war  of  exhaus- 
tion postponed  difficulties  of  finance  have 
always  to  be  dealt  with,  and  these  will  be 
aggravated  until  statesmen  realise  that  the 
opportunist  method  of  forced  loans  by  issue 
of  paper  money  will  always  meet  with  the 
severe  punishment  following  broken  econo- 
mic law. 

It  is  pleasant  to  note  that  the  author 
has  based  his  examination  of  the  gold 
premium  upon  a  loyal  acceptance  of  econo- 
mic law,  and  thus  on  a  plane  where  finance 
is  allied  with  pure  science.  His  review  of 
the  problem  is  a  very  wide  one  and  thus 
Lines  the  propel-  perspective  for  a  study  of 
the  more  local  aspects  of  the  question  in 
which  we  are  vitally  interested.  The  debt 
which  our  Society  owes  to  the  author  for 
answering  'heir  request  for  a  paper  on  this 


subject,  in  no  able  and  thorough  manner, 
can  possibly  be  best  acknowledged  h\  an 
endeavoui  to  apply  his  facts  and  methods 
to  the  difficulties  of  the   present  situation. 

The  author  has  made  il  quite  clear  that 
the  misdeeds  of  European  statesmen  in 
multiplying  inconvertible  pat  ci  provide  no 
excuse  for  high  prices  in  South  Africa,  and 
the  example  quoted  from  California  makes 
it  quite  certain  that  our  difficulties  arise 
from  our  own  blunders  chiefly.  We  cannot 
even  blame  our  own  Government  for  anv- 
thing  beyond  (1)  neglect  of  any  attempt  at 
regulation  of  bank  note  issues,  such  as  ,u 
creasing  the  interest  tax  thereon  on  a  slid- 
ing scale,  corresponding  with  proportion 
between  note-  issued  and  reserves  of  gold 
coin;  and  (2)  the  placing  an  embargo  upon 
export  of  gold  coin,  which  is  exactly  robbery 
of  the  holders  thereof  coupled  with  a  bonus 
to   unscrupulous   law   breakers. 

It  is  very  much  to  be  regretted  that  the 
Washington  Labour  Conference,  in  arrang- 
ing the  agenda  for  next  year's  meeting, 
made  no  reference  to  requesting  the  govern- 
ments, included  in  the  League  of  Nations, 
to  make  speedy  preparations  for  resumption 
of  cash  payments  by  withdrawal  and  can- 
cellation of  superfluous  paper  currency, 
which  in  effect  means  giving  priority  in  pay- 
ment to  their  debts  of  honour.  Labour 
should  have  seized  the  opportunity  of  mak- 
ing its  voice  heard  on  a  question  in  which 
it    is    most    vitally    interested.      If   the    great 

salariat  "  had  been  adequately  repre- 
sented, as  it  should  have  been,  this  serious 
omission  would   have   been  avoided. 

Available  statistics  are  insufficient  for  an 
estimate  of  the  total  inflation  of  currency 
m  South  Africa,  and  only  a  rough  sugg 
tion  of  the  facts  can  be  based  upon  the 
following  considerations.  General  merchand- 
ise handled  by  railways  may  be  taken  as 
an  indication  of  extent  of  business  t:;  ns- 
actions,  and  thus  of  the  demand  side  cf  the 
currency  equation.  Sir  Thomas  Watt  in 
his  recent  railway  budget  speech  gives  the 
figure  6,834,000  tons  of  general  merchandise 
canied  on  the  railways  tor  1010,  and  the 
corresponding  figure  tor  191  I  from  the  South 
African   Year   Book   is  5,392,000  tons,   and 

the    ratio    is    therefore    L"267    1. 

The  author's  figures  tor  the  supply  of 
currency,  assuming  the  banks'  propori  >n 
has   not    changed,    is    16205  9063,   or    L'788 

foi  the  same  year-  and  inclusive  of  notes 
ami  cold.  The  result  is  that  while  business 
has  increased  '27  currency  has  increased 
7'.i    .   and   if  velocity  of  circulation   may  be 
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the     inflation     of 

...••.  .  L*788    I  '267  or  ['411  must  amount 

ei    i"    . 
It   i  i    that    .-i    reasonable  estimate 

oi   in  •    of  living   for   L919*would 

be  about  W  .  This  viewed  in  an 
manner  ia  only  another  name  for  the 
i  purchasing  power  oi  the  £1  unit 
,  i  currency  and  the  conclusion  is  unavoid- 
able that  the  highei  cosl  «  I  living  is  due 
neither  to  profiteei  in$ .  to  the  war,  or  to 
anything  else  but  the  inflation  of  our  own 
currency.  Now,  this  inflation  of  currency 
ie  11-  .t  entirely  due  to  excessive  issue  i  I 
paper,  which  to  some  extent  merely  replaces 
gold  coin  formerly  and  wiselj  used,  but  the 
depreciation  in  gold  itseli  must  be  con- 
ed  in  this  connection.  This  is  a  poini 
upon  which  the  author  has  onlj  lightly 
touched,  and  other  contributors  to  the  dis 
cussion,    while    not    refusii  dmit    the 

fact,  scarcely  realise  that  to  this  alone  ia 
due  the  necessity  for  closing  down  bo  many 
mines  which  have  now  passed  below  the 
pivs  limit.  This  ver>  important  point  will 
i ( •  1 1 ; i \  1 1 1 1 ■  r •  losest  ;  1 1 1 1 \  in  the  i nt 
i  in-  1 1 1 : 1 1 1 1  indust  r\ . 

able  in    Vppendix  G  we  asc<  i 
tain  that  the  gold  reserves  as  fai   as  known 
for   191  I    am<  unted   to    B  1,000 ,000,000,   and 
for    1919   to    61,407,000,000;    it    produ 
of  commodities  were  the  same  and  velocity 
unaltered  this  would  show  a  depreciation  in 

.i   L001    I  107     0711,  or,  roughly, 
■  i    allowing    for    increased    requirement 
1      per  annum  it  would  leave  :i  uet  t  • 
of  20    ,  .-Hid  this  \-  oulcl  in.  .i-iii. ■  t  he  depre 
ciation    of    value    of    the    l:o1<I     sovereign 
measured    in   comm<  litiea   generally. 

'The  fact  that  gold  itself  has  depreciated 
in  Bpite  of  the  so-called  premium  (merely 
a  euphemistic  expression  for  the  effect  ol 
depreciated  currency)  ia  illustrated  by  the 
i  mi  given  by  Mr  1 1>  nry  St rak< «cb  in 
hi^  hi.  .■Inn  '  The  S.A.  ( Jurrencj  and 
Rxchange      Probl  where     the     price 

indexes  foi   nearl}   all  countries  in  the  civi- 
lised   world    ^Ikiw    substantial    increases   in- 
dep<  ndent  l\   of  \\  het  hei   t  h.\    w  ere  enj 
m  war  or  neutral,  whether  their  currencies 
were  depi  eciated   b)    excess  paper  or  I 

old,    or   whether   their   trade    balances 
were    "  favourable  "    or    not         <  If    <■•  urBe 
these  particular  indexes   are   based  on 
pi  ices    a  b<  re    icarcitj    causes    a    dispn 
tionate  inert  is<    in  price  and  would  require 
an  unknown  amount  of  discounting  t«>  com* 
pensate    for   this    effect    and    for   result 
trade   dislocation.     The    table    in    Appendix 


1,  given  bj  the  auth<  that  th' 

of    our    gold  .     about    24 

between   191  I  and   1919,  and  this  Bupp 
the  figure  of  2<i     arrived  at  above  if  allow- 
ance is  made  for  certain  taxation  and  other 
special  cl 

In   •  _    run  the   value  of  gold  must 

depend  upon  the  luction  in  the 

most  unfavourably  shunt. -.1  mine  that  can 
be  kept  working  without  loss,  and  the 
figures  in  Table  1  u-. -<1  in  this  way  for 
191  I  and   L919  show 

Is.    lid.     77'.' 

BO 
11  0s.     3d. 
,iikI   again   bring   us  to  acknowledgi    a  20 
depreciation    in    gold    valu  Tins    lat 

argumenl    is    pei  Imps    un.tuk    o<  mpn 
but  the  ta.-t  is  obvious  thai  Buperfluoua 
mines  are  shut  down  by  n- 
h\     t  he  iupplj .  mand    at 

fonner  level. 

\      c<  ni  ribut  this     depi 

mainlj     caused     bj     e:  i —    pn  duet  ion,    is 
'.|\   a  falling  off  in  industrial  eonsump- 
i  i.  n   and   to  replacement   •  I    metallic  cirou- 
lat  ion  \>\  papei  iss  lea  even  \\  1  are 

convertible  :i^  in  America.  Appendix  <» 
shows  ;in  increase  of  !<»<>  millions  ot  pold 
■  •  aboul  85  '  mtput 
leaving  17  millions  per  annum  for  industrial 
consumption  against  22  millions  estimated 
for  1910  h\  the  1  nited  States  mint,  without 
an\  allowance  for  the  Oriental  absorption 
which  no  doubt  was  much  reduced  during 
the  period 

Tin-  replacement  of  aboul   100  million 
gold  coinage   in    England   b)    treasury    notes 
and    similar    effects    in    mau\     Continental 
countries  must   have  a  depressing 
gold  minim.1  as  lonj  ontinues,  and  our 

obvious  interests  in  this  country  demand 
mpaign  of  enlightenment  to  the  world 
at  large  upon  the  enormous  economic  im- 
l>. at ance  •  t  a  st able  g»  Id  cm rencj  and  ol 
endeavour   to    inci  ■     industrial 

sumption  in  evei  •    w  ay. 

The  onh   historic  guide  >  t  importanci 
f  he  question  <>f  how  l<  „.ld  premium 

lin   English  currency)  will  last   ia  quoted  in 
i    '•  table     •">.     which  that 

between    1816  and    1816  it   was  possibli 
the   premium   f..  nearly    vanish,   so   thai    it 
is  clearly    possible   if  suitable   i 
taken  by  f        B  i  nment .  sui 

the    withdrawal    and    eaneellation    of   aboul 
lil lions    of    ti easing    n<  tes    per    month 
for  t  he  premium  to  \  anish  before  the  end  of 
next    year,    and    any    considerable    inci 


June    1920 


Annual  Report  oj  Council. 


265 


of  pro-duct  ion  would  assist  to  reduce  this 
period.  This  would  in  reality  only  mean 
the  preferential  payment  of  the  debt  of 
honour  in  which  the  issue  of  superfluous 
paper  lias  involved  the  Government  and 
would  of  course  make  no  real  and  lasting 
difference  to  the  mines  here.  It  would, 
however,  remove  the  present  unscientific 
way  of  presenting  mine  accounts  where 
receipts  are  expressed  in  gold  units  and  the 
expenses  in  currency  units  in  some  cases, 
and  in  most  cases  in  units  of  the  same  name 
but  different  values  on  the  two  sides  of  the 
statements. 

It  should  be  emphasised  that  the  mines 
can  only  actually  realise  a  premium  based 
upon  our  local  currency  inflation,  which 
merely  means  an  alteration  in  the  unit  of 
accounts,  and  this  would  neither  prolong 
the  life  or  hasten  the  end  of  any  mine  whose 
profitable  life  must  depend  upon  the  value 
of  gold  as  expressed  in  general  commodities 
and  not  on  its  relation  to  currency  which 
can  only  temporarily  confuse  the  issue.  The 
real  cause  of  the  closing  down  of  the  mines 
which  we  are  beginning  to  face  is  the  20% 
depreciation  in  the  value  of  gold  for  which 
the  40%  inflation  of  currency  was  a  tem- 
porary palliation  comparable  with  borrow- 
ing in  order  to  pay  debts. 

Our  permanent  interests  can  not  be 
secured  by  any  attempt  to  prohibit  export 
of  gold  in  coin  or  any  other  way  or  to-  reduce 
the  uses  of  gold  by  substituting  the  use  of 
paper,  whatever  may  be  printed  upon  it. 
You  will  observe  that  however  foolish  some 
wool  farmers  may  have  shown  themselves 
recently  they  were  none  of  them  unwise 
enough  to  propose  the  prohibition  of  the 
export  of  wool  in  any  form  as  a  remedy  for 
low  prices  in  this  country. 

The  corollary  to<  the  proposition  that 
excess  gold  was  being  produced  is  that  at 
least  one  other  thing  is  not  being  produced 
fast  enough,  and  possibly  coal  is  the  one 
thing  most  behind  the  times.  This  suggests 
that  in  coal  mining  and  in  preparation  for 
its  carriage  and  export  would  he  found  the 
solution  of  the  problem  of  unemployment 
caused  by  the  closing  down  of  gold  mines 
if  well  organised  effort  were  made  by  all 
concerned. 

Mr.  H.  A.  White  (Member  of  Council): 
Before  the  meeting  is  allowed  to  close,  T 
think  it  would  be  only  correct  if  T  were 
to  voice  your  strong  approval  of  the  extra- 
ordinarily efficient  way  in  which  our  pres"iit 
President  has  carried  out  his  duties  during 


in-    term    of    office;    the    zeal    and    ability 

which  lie  has  shown  has  done  very  much 
to  hit  this  Society  out  <>!  Ihe  nit  of  depres- 
sion into  which   it    ha, I   fallen. 

The  President:  1  thank  you  for  the 
manner  in  which  you  have  received  the 
remarks  by  .Mr.  White.  1  can  assure 
I  appreciate  most  sincerely  what  he  has 
said  with  regard  to  my  association  with 
the  Society.  I  may  say  1  have  had  an 
extremely  strenuous  year,  hut  I  have  done 
what  I  could,  to  push  the  Society  on  for  I 
think  that  the  Society  is  a,  real,  live  force. 
I  remember  when  I  was  a  junior  member 
of  the  Society  seeing  this  hah  crowded  to 
the  doors,  and  1  want  to  see  those  days 
again.  In  the  transition  period  from  the 
mining  industry  to  the  industrial  side  there 
is  a  great  opportunity  for  the  Society, 
which  cam  meet  the  demand  in  connection 
with  industrial  work  as  it  met  to  a  very 
great  extent  the  demand  from  the  go!  I 
industry;  it  lias  a  great  reputation  behind 
it,  and  I  see  no  reason  why  it  should  not 
maintain  that  reputation  in  connection  with 
the  industries  which  are  developing  and 
which  are  hound  to  develop  in  the  future 
in  South  Africa.  T  thank  you  again, 
gentlemen.  I  am  sure  that  those  who 
supported  me  during  my  year  of  office  will 
as  heartily  support  my  successor:  I  may 
say  a  President  needs  a  lot  of  support,  and 
I  hope  and  feel  sure  that  Mr.  Chilton  will 
get  it. 

The  meet  inn-  terminated  at  10.30  p.na 
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ORE    MINING    METHODS. 


By   I 'lot.   W.   R.   Crane,   Ph.D. 


Second  edition — New  York-:  John  Wilej 
X-  Sons.  London:  Chapman  &  Hall. 
•277  paces,  6  by  0.  35  full-page  plates 
and    48    illustrations    in    text. 

The  book'  contains  descriptions,  which 
are  generally  clear  and  excellently  illus- 
t  rati  d,  of  typical  methods  of  mining.  The 
circumstances  under  which  those  methods 
.no  used  and  their  advantages  and  disad- 
vantages are  described  and  discussed.  A 
bibliography  i-  given  at  the  end  of  each 
chapter,  which  it  is  noticed  often  includes 
papers  read  before  this  Society, 
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I  ufortunatelj    the   auth<  sonal    in- 

pection  having  confined 

•  ie    mines    of    Lhe    United    States    the 
ptions    of    and     reference     '■ 
African  mining  are  noi   quite  satisfactory. 
The   description   of    Kirriberley   mining 
i  dii.  ,  i  i  ce  being  made  i 

rtanl  improvemenl  effected  by  adop- 
tion of  inclined  chan  Eland  experi- 
ence would  cause  lhe  author  to  revise  hie 
statements  ;  —  |>.  22  exp<  use  is 
attendanl    on   their  (pillar's)   use."     | 

Tli.  y   (cribs  or  \  cannol    be   used 

to  ;ul\  mil  i-t  in  horizi  ntal  or  Blightly 

inclined  deposits  or  wide  veins,"  and  p.    I''. 
The   limiting  distances    for  efficienl    work 
in  moving  loaded  cars  by  hand  are  between 
600    and    800    it."     Knowledg  cenl 

Rand  practice  in  developing  deep  levels  by 
vertical  shafts  and  separate  underground 
inclines  or  verticals,  and  of  the  troubles 
experienced  with  the  bends  in  compound  or 

turned -vertical  "     shafts     would     mil 
modification  or  qualification  of  the  opinions 
expn  '  Pp  i-    to   the   condi- 

tions   under    which    vertical    and    inclined 
Bhafts  respectively  are  suitable,  and  ol  the 
opinion   on    p.    38   t  bal    "  i  urned-vertical 
Bhafl  pracl  ically  all  of  I  he  advanl 

of  inclined  and  \  erl  ical  shafts,  and  >  n 
the  other  hand   have  few  of  the  disadvant- 
of  either  considered  separately.  "     The 
hardly    touches    upon    the    difficulties 
encountered  ai   -rent   depths  owing  to  both 
Buperinciunbenl    pressure  and   internal  rock 
.•    b     I   have  heard  said,  we  are 
working   on    the    Rand    ahead    ol    the    texl 

The  book  should  be  valuable  to  the 
student,  and  to  the  practical  man  who 
wishes  to  devise  the  mosl  satisfactory 
method  of  working  a  difficuH  deposil  i  r  to 
improve  on  flu-  method  in  use.      < '     '    G 


Notices  and   Abstracts  of  Articles   and 
Papers. 


I  HEMISTRY 

Extract]  Potash  ik  Tm 

'On  t be  outbreak  of  war  I- 1 am  ■ 
chase    bromine    and  from    America,    bul 

owing   to   high  i    insufficient    supplii 

attempl    « as  nnsui  i  essful      li  ty  ren 

il<  i.  .1    t in     pot  bii  -  nil    in    April,    1916, 

when    bromine    <  ompound  quired    I 

as    lethal    gases,    the    Ball    tnarahei    ."    lagoona    of 
Tunisia    were    investigated,   and    found    t"   b 
able  of   furnishing  a   plentiful  supply  >.t   bromide 


ember,    1915,   Sebkha  .1   M.-lah.   near  Zarzis 
and    one   kilom.    from   the   Bea,    wu  as   a 

suitable    site    fur   opei  At    this    place    there 

dine    dep  sit  \   a    thick   con 

mass  of  black  clay  alternating  with  lay. 
sum  mixed   with  the  whole  being  impreg- 

n  it.-.l     v.  n  |  trated    £  ilution    of    sp 

_i      c.).    which  inter   al 

gm.    per    litre    "f    pol  i.iiide   and    2*24   gm. 

per  litre  of  magnesium  bromide.  The  situation 
rendered  transport  difficult,  but  wells  wen-  sunk, 
a  railway  laid,   and   work  it    I'.l    Haneche. 

with   six    Kubierschky    apparatus   and    ether   i 

equipment.     This  locality   was  able  to  supply 
all   the   bromine  in    1916  and    1017. 

apparatus    treats    100    I  U.    in.    of    liqu 

produces   160   kilo,   of   bromine   from   a   s.ilut; 

I  .     from    a    solution    of    31    ■ 
:      i;.-.    and    520    kilo,     from    liqu 
Very    much    lo*#  •  btaiued   froi 

.    of    whi.h    on  m     .  an 

daily.     From   May    1    I      Di       uber  25,  1916,  I 

be     works    produced     1050    metrii 
bromini        I         chlorine    necessary    for   the    p 
is   supplied    from    Franci       l'i  ing   the    latter   lialf 
of    191h.    a    new    bromine    works    was    started    at 
kb,   and   t;  rks  together  are  ex- 

• 
for  thi         ■    •    ■•■   months 

•  iting    liquor   of    higher   concentration, 
as   per   month. 
At    Megi  ine    a    pro  ess,    pi  i>|  osed    bj 
til,,.  dopted    of    precipitating    p  itassium, 

free  from  sodium,  aa   fiuostlicate,  by  thi 

I   on  the  mother  liquoi    I  imine 

distillation.     The    fluosili  with    milk 

of   lime,    the    resultii  n    of    i  aus 

I   in   a   E  tOl     and  tli, 

an     ..pen     file  The     fluosilicic     acid     was     a- 

illy   prepared  at    Megrine,   but 
tained    aa    a    bj  product    from    the    superphosphate 

at    El    A fraie  II     h    working 

foreign  competition  stepped   the   manufactun 
Beveral   tons  of  potash   had   b  en   prodn 

At     the    .-alt     in. ii  si  sfax,    the    I.  imbert 

has  installed   a   pi  tnt   for  1 1 
mother  liquors  on   the    M  I   m       The  i 

Baits   found    there   includi  1    seh 

k  unite  which  contains       Kl  I   19  5     .    Nal  '1    H 

l    50  I    insoluble 

111  ltt>  i  \  II. a   d      of 

chloride,    bromide    i  I    from    the    mother 

liquor.     Tl  -imn   chloi  ide   from 

this     mineral     v.  March,     1**1  T .     and. 

up    to    the    end    of    Janu  j      1919,    the    fol 
quantities     (metric    • 

:..       KC1,   71  II        KC1,    1 100 : 

K.I   I,    50       In    1918    thi     Tunisian    g 
iii. 'lit   de.  ided   to  erect  I    |  roduc- 

tons   of    pure   potasl  marsh 

Electric 
•   tions    ha\.  ■  I,    but    ow 

delay   in  delivei  tallation 

y.  t  in  ly  this 

rhe   plant    will    deal    with   at    least    50.000 

nite 

Tt    •                       i  tually,   the    Tunisian 

its    will     rival     I  Al 

m  iny  "     [Hull    -         VI  ran      Feb. 

J,< urn.   Soe.   Chetn.    /ml.,  April   30.   1919.  p.    146b. 
(J      A     W 


June    1920 


Abstract  of  Patent  Appliances. 


267 


Abstract  of  Patent  Applications. 


100.19.      H.    E.    Morgan    and    J.    J.    Lategan.      An 

improvement     in     locking     devices     for     stamp 

battery  fingers  and  the  like.     12.2.19. 

This   patent   application    is    for   a    pawl    or   finger 

which  will  prevent  the  accidental  disengagement  of 

the  battery  finger  from  the  tappet  of  a  stamp  mill. 


391.19.     T.   E.   Bond.      Improvements  in  rollers  for 
supporting  ropes  and  the  like.     21.5.19. 

This  application  refers  to  improvements  in  rollers 
for  supporting  ropes  and  the  like,  comprising  a 
drum  or  barrel  portion,  two  circular  end  plates  or 
discs  between  which  the  barrel  portion  is  arranged 
and  retained,  a  central  tube  which  at  its  ends  is 
screwed  into  the  end  plates,  said  ends  being  then 
expanded  in  or  rivetted  over  the  outer  sides  of  the 
end  plates,  a  perforated  hollow  or  tubular  spindle 
upon  which  the  central  tube  rotates,  plugs  which 
close  the  ends  of  said  spindle,  a  bracket  which  non- 
rotatably  supports  the  spindle,  a  split  pin  or  its 
equivalent  which  passes  through  the  brackets  and 
the  spindle  and  the  plug  in  end  thereof,  and  serves 
to  attach  the  non-rotatable  spindle  to  the  bracket, 
the  plug  in  the  other  end  of  the  spindle  having 
a  hole  to  allow  of  the  introducing  of  lubricant  into 
said  spindle,  and  a  screw  for  closing  said  hole, 
substantially  as  described  and  shown. 


1064.19  J.  F.  Wells.  Improvements  in  connection 
with  a  process  and  apparatus  for  carbonising 
wood  and  other  carbonaceous  material.  20.2.19. 

This  specification  describes  the  carbonisation  of 
wood,  peat,  or  waste  vegetable  matter  in  a  special 
form  of  gas  producer,  whereby  the  material  treated 
is  carbonized  by  the  heat  evolved  from  the  com- 
bustion of  a  portion  of  its  volatile  constituents  and 
the  charge  is  withdrawn  when  the  last  portion  of 
the  volatile  constituent  is  being  consumed,  the 
bottom  of  the  producer  being  provided  with  a 
hinged  grate  and  a  rotating  paddle  to  withdraw  the 
resulting  charcoal  into  a  reservoir  containing  water. 


430.19.     J.   R.   Thurlow.     Improvements  relating  to 
dressing  amalgamating  plates.     4.6.19. 

66.20.     J.    R.    Thurlow.     Improvements   in   portable 

rotary    cutting    machines.      22.1.20. 

These  applications  relate  to  a  machine  designed 
to  remove  amalgam  from  amalgamating  plates,  and 
consists,  briefly,  of  a  motor  mounted  on  a  frame, 
which  in  turn  is  mounted  by  springs  upon  a 
carriage  provided  with  wheels.  The  severing 
members  are  in  the  nature  of  rotary  wire  brushes, 
and  are  driven  from  the  motor  by  suitable  gearing. 
Curved  shields  are  placed  round  the  rotarv  severing 
members  to  direct  the  loosened  amalgam  into 
collecting  boxes. 

In  operation  the  machine  is  placed  on  the  plate, 
the  motor  started,  and  the  brushes  lowered  into 
the  desired  position  by  means  of  an  adjustment 
screw  spindle  and  a  turnbuckle.  The  machine  is 
then  traversed  over  the  plate  by  means  of  the 
handle  supplied,  until  the  desired  amount  of 
amalgam  has  been   removed. 


497.19.     T.  -I.   Armstrong.     Improvements  in  cement 
or  concrete  pipe  or  the  like.     2ti.ti.19. 

This  application  relates  to  a  pipe  or  the  like  of 
the  nature  indicated,  consisting  of  an  internal 
section,  part  or  lining,  of  cement  or  concrete,  and 
an  external  section  part  or  covering  of  cement  or 
concrete,  and  .i  steel  or  other  suitable  metal  cylinder 
placed  intei  mediate  to  said  internal  section,  part 
ur  lining,  and  said  external  section,  part  or  covering 
substantially  as  described. 

A  pipe  tube  or  the  like,  as  claimed  in  the  pre- 
ceding claim,  in  which  the  internal  section,  part  or 
lining  and  the  external  part,  secton  or  covering  are 
either  or  both  reinforced,  substantially  as  described. 


498.19.     T.  J.   Armstrong.      Improvements  in  joints 

for    cement     or     concrete    pipes     and   the    like. 
26.6.19. 

This  application  is  for  a  joint  or  means  for  con- 
necting together  the  ends  of  cement  or  concrete 
pipes,  tubes  and  the  like,  characterised  by  a  con- 
struction in  which  the  interior  of  the  faucet  or 
socket  is  made  concave  by  inwardly  curved  or 
oppositely  tapered  or  inclined  surfaces. 

A  joint  or  means  for  connecting  together  the  ends 
of  cement  or  concrete  pipes,  tubes  and  the  like, 
according  to  the  preceding  claim,  in  which  the 
spigot  end  of  the  pipe  is  serrated  or  grooved 
externally. 

A  joint  or  means  for  connecting  together  the  ends 
of  cement  or  concrete  pipes,  tubes  and  the  like, 
according  to  either  of  the  preceding  claims,  in 
which  the  faucet  or  socket  is  constructed  with  a 
recess  (as  15)  at  the  bottom  to  ueceive  the  spi  r": 
end  of  the  adjoining  pipe  or  the  like,  with  or  with 
out  a  packing  ring  (as  19)  between  the  spigot  and 
the  bottom  of   the   faucet  or  socket. 


586.19.     B.  Junguera.     Improvements  in  the  manu- 
facture   of    concentrated    solutions.     ?8.7.19. 

This  application  relates  to  the  separation  of 
soluble  substances  from  rock,  ore,  or  other  material, 
the  apparatus  used  being  composed  of  a  pair  of 
cylindrical  rotary  drums,  one  within  the  other,  the 
walls  of  the  inner  drum  being  formed  of  perforated 
material.  By  means  of  an  axial  cone,  the  liquid 
used  as  the  solvent  is  passed  into  the  radial  space 
between  the  drums,  and  drawn  inwards  through  the 
perforated  material  composing  the  inner  drum,  and 
thence  through  the  bed  of  material  deposited  by 
centrifugal  force. 


611.19.       L.     Linden.       Separating     the     respective 

lighter    and    heavier    matters    from    a    flowing 

liquid.     6.8.19. 

This   application    is    for    an    oil    separator    of    the 

elaborated    Spitzkasten    type,    for    the    purpose    of 

separating  lighter  from  heavier  liquids  by  providing 

opportunities,  including  raising  temperature,  for  the 

exercise   of    the    specific     gravity     functions   of    the 

various  constituents  of  an  oleaginous  flowing  liquid. 

The    apparatus    is    a     combination     of     well-known 

principles    of    separation. 

708.19.     J.  de  R.  Kielland.     Safety  nut.     2.9.19. 

I'll  i  claim  for  this  application  is  in  a  safety  nut 
a  deen  sloping  helical  thread  rib  which  is  adapted 
to  yield  axially  with  its  inner  edge,  therebv  press- 
ing the  nut  thread  against  the  screw  when  the  nut 
is  pressed  against  a  stationary  surface. 


•26S 


The  Journal  of  The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa.         June    1020 


896.19.  Merz  and  McLellan.  [mprovementa  in  or 
relating  to  means  for  feeding  furnaces  for 
boilers    and    other    purposes    with    solid    fuel. 

7.11.19. 

This  specification  describee  a  method  for  drying 
and  pre  beating  solid  fuel  for  boiler  furnaces  in  a 
chamber  outside  the  combustion  space  of  t  he  fur- 
nace grate,  by  carrying  a  layer  of  the  fuel  on  a 
perforated  conveyor  travelling  through  the  pre- 
heating chamber,  and  direi  be  fuel  or  other 

mperature  gases   through   the  Layer  of   fuel 
lis   passing  the  flue  ga  ■  -  through  the  Layer  i 

dso  claimed  that   a  Large  portion  of  any  < I u ~ t 
contained    in  those  eases  is  filtered   out    before  the 

gase    are  discharged  into  the  atmosph< 


991.19.     F.   Seymour.     Improvements  in  pulverizers 
and  process  of  fine  grinding.     3  12.19. 

This  application  describes  a  pulverizer  of  the 
rotary  bammei  type,  consisting  of  a  plurality  of 
chambers  and  hammer  discs  separated  by 
diaphragm  and  with  fan  attachment,  designed  for 
the  pulverization  and  classification  of  fuel  in  an 
air-current,  which  also  conveys  the  fuel  intimately 
associated  with  the  air  to  the  point  of  combuBl 


1018.19.  T.  II.  Bradbury.  Improvements  in  the 
method  of  sharpening  rock  drills  and  the  means 
therefor.     8.12.19. 

This  application  refers  to  rotarj  drill  sharpening 
machines  of  the  Land  described  in  the  complete 
ipecification  ol  Patent  No.  647  of  L917,  which 
consist  of  one  or  more  rapidlj  rotating  discs  on 
the  periphery  of  which  teeth  are  formed. 

The  applicant  proposes  to  provide  a  means  tor 
rotating    the    toothed    disc    at    the    accessary    high 

rotational     peed    bj    i titing    an    impulse   turbine 

w  heel  Mi,  the  same  Bhafl  a  -  I  he  disc. 

It    is   the    intention   of   the   applicant    t"   op 
tin.-  turbine  wheel  with  compressed  air. 


19       T.     Zweigbengk.       Improvements    in    or 

to     eled ric  motor     control     sj Btems. 

15.12.19 

This     application     is     foi     improvements     in    or 

relating    to   electric    motor   control    Bystems,    and    is 

a   <lc\  elopment    oi    a    pi  e>  ioua   application. 


1060.  L9       A       II      Jonee       I  mpnn  ements     in     ore 
irating  de>  ii  e.     20, 12. 19. 

Tin-  application   relates  t"  a   flotation  apparatus 
comprising   an   outer   conical    casing   with    an 
top:  an  inter  conical  casing  arranged  that  its  wall 
iun\  Ides  an  into  ■>  t his  and   the  outer 

i  Hnlei .  open  at    t  he   bottom   I  i 
communicat  i  « it  b    aid  intei  pat  <■■  but  i  Losed  to  the 
inner  casing  and   terminating  above  the  uppei    sui 
i  hereof  j    I  he      lid    innei    i  asing    in    ha\  e    an 
inclined  upper  Burface  compri    i  is  medium 

to  el  lid     w  1 1 1 1    me  in      I  mission    of    ore    pul 

id  ini.i   pace,  propulsion  and  agitation  through 
said  Inner  cylinder,  admission  of  compressed  ail   t 
mtei  ior  of  Baid  inn<  r  i  cont  lulled  dischs  I 

l  interspai  •  •.  and  i  oiled  ion  of  over 
llnw   from  the  i.uti  i  casing. 

In   acti  >n    the  ore   pulp   and   nil    is   fed   to  the   inter 

draw  n   through   tl tral   <\  Under  by   the 

propellor  and  overflows  on  '."  the  top  of  the  inner 


sj,  which  consisting  of  a  porous  medium  through 
which  comi  ressed  air  is  passing,  effects  an  intimate 

pulp    aeration,    and    causes    the    mineral    to    rise     in 

the    froth    thus    formed,   and    i  the   upper 

annular  overflowing,   whereas  the  remainder 
back  tn  tin'  interspace  ami  joins  the  fresh  inflowing 
l'ui|i  for  further  circulation  as  may  be  required. 


10.20.  International  Coal  Products  Corporation. 
Improvements  in  ami  relating  to  the  manufac 
tare   of    briquettes.     L5.1.20. 

This   specification    describes   the    manufacture    oi 

briquettes  from  a  mixture  of  coking  and  non-coking 

with     pitch,    subsequently     carbonising    the 

briquette*  tn  ensure  a  linn  and  dense  structure  with 

low    volatile   matter. 


81.20.      Jackson    and    Warren.      Improvements    in 

valves    and    cm  ks.      29. '  .20. 

This  application  relates  tn  valves  or  cn.ks.  more 
particularly  of  the  kind  adapted  for  use  iii  pressure 
Liquid  aupply  system,  such  as  the  ordinary  domestic 
water  supply. 

In  tin-  design  which  is  tie  Bubject  of  this  applica- 
tion the  ordinary  method  of  forcing  a  valve  mi  to 

it-   seat    against    the    presst f   the   Liquid    being 

controlled  by  means  of  a  Bcrewed  spindLe,  is 
i'  i  ml.  ami  an  arrangement  adopted  in  which 
the  valve  is  initially  brought  into  contact  with  its 
Beat  by  a  Bpring,  and  is  held  there  by  the  com 
bined  action  oi  the  said  Bpring  and  the  pressure  of 
the  Liquid. 

To  permit   flow  "f  Liquid  the  valve  is  pushed  off 

its     scat     ;  i  u  •' '  1 1 1   '     the     lnad     of     the     Bpring     and     the 

pressure    of    the    Liquid    by    rotation    "f    the    usual 

screwed    spindle. 

The  applicant    furthei     iroposes  tn  prevent 
t  ion    of    the    val    e   mi    its    seat. 


93.20.  United  Lead  Company,  [mprovementa  in 
hard  metal  alloys  ami  methods  of  baking  same 
30  L.20. 

This  application  relates  t"  the  hardening  of  lead 
alloys  with  alkaline  earth  metal-  by  the  addition  of 
a  small  amount  of  mercury  fur  tin-  production  of 
bearing  metal. 
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